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Lowest 

WHOLESALE 


Prices 


on Everything in 

RADIO 


We have slashed all our Radio prices to keep 
pace with this buyers’ market. The world’s 
largest Radio Store buys in such large quanti¬ 
ties that it can afford to pass along to you the 
marvelous price-savings offered in this catalog. 
We urge every radio user to supply his needs 
while these short-time Lowest Wholesale Prices 
are in effect. 


Consolette 
Screen Grid 
Radio Set 

A complete 5 tube 
A. C. Receiver, with 
Radiola Speaker, in 
a 13x18 inch beautiful 
walnut cabinet. 


All the 1931 Improvements! 


Our immense stock is complete with practical¬ 
ly everything in Radio, and all the latest 1931 
features are listed in this cut-sale catalog. New 
Humless, Screen Grid A. C. all-electric and bat¬ 
tery operated sets; a wide range of beautiful 
and artistic consoles; dynamic speakers and 
phono-combinations; electric clock and slot ma¬ 
chine sets; tubes, parts and all manner of acces¬ 
sories—all are now offered at almost unbeliev¬ 
able prices. 

5enath;VALOG 


Cash talks in this market, and we scoured the 
radio manufacturing field to secure the bargain 
exhibit listed in our second big-sale offering. 
We are known as the lowest priced of all reliable 
radio houses, but we frankly state that never 
before have we been able to offer our thou¬ 
sands of customers such values in standard sets 
and parts. 

Startling Values in 
Sets ^ Parts ^ Kits 
and Accessories 

All the standard sets and equipment are offered 
at a mere fraction of their regular selling prices. 
We not only give you the benefit of Wholesale 
prices—but of the LOWEST Wholesale Price. All 
orders given careful and prompt attention. Send 
today for this Catalog of smashing bargains. Use 
the coupon. 


Chicago Salvage Stock Siora 


World's Largest Radio Store 

509 So.State St.GSSSSCliicago,!!!. 
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We Could Have Placed 5000 More Qualified 
Men Last Year in Good Pay RADIO Positions 


into the rich field of Radio via the training 
school that supplies big Radio employers with 
their new men I The Radio Training Association 
of America has a standing order from radio trade 
organizations, large manufacturers and dealers, 
for members qualified for full time work at 
splendid pay. 

So great is this demand from Radio employers 
that positions offering good pay and real oppor¬ 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T. A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are 
needed now to service the new all-electric sets. 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio, 
The R. T, A. has arranged its course to enable 
you to cash in on this work within 30 days! 


Would you like to work “behind the scenes'' at 
Hollywood, or for a talking picture manufacturer? 
R. T. A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country^ 
T. A. men will be ready to cash in on the big 
pay jobs that will be created. 

Expert Supenision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R, T, A. men to the top. 

Because R, T, A. training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That's why our members are in such 
demand — why you will find enrolling in R. T, A. 
the quickest, most profitable route to Radio. 


Mail Coupon for No-Cost Training Offer 


Memberships that need not—should not—cost 
you a cent are available right now. The minute 
It takes to fill out coupon at right for details can 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T.A. 
has done for thousands and can do for you. 
Stop wishing and start actually doin^ so/ne- 
thing about earning more money. Fill out the 
coupon and mail today. 



Radio Training Association of America 

Dept. RCA .1245 j 3 Ravenswood Ave., Chicago, Ill. 



Fill Out and Mail Today! 

Radio Training Association of America 

Dept. 12 4513 R&venswood Ave., Chicago, III. 
Gentlemen: Send me details of your No-Cost Training 
Offer and information on how to make real money in 
Radio quick. 

Name 



f 




















H. GERNSBACK, President 

S. GERNSBACK, Treasurer 

J. M. HERZBERG, Vice-President 

I. S. MANHEIMER, Secretary 


JOHN F. RIDER, 

Editor Service Dept. 

R. D. WASHBURNE, 
Technical Editor 

CProfessional-ServicemanR^diotrician) 

HUGO GEKNSHACK, Editor-in-Chief 

C. P. MASON, 

Associate Editor 


VOLUME II 
NUMBER 6 


Contents of This Issue 


DECEMBER 

1930 


Pack 

EOITOUIAL: 

Iloiiir Uadio-Recording . Hy Hugo Gernsback 327 

SKU\ ICK MEM’S DKPAU rMKNT: 

W'liv Uatliu StMvicing Cirows f)uilv More Coniplex 

By John P. Uider 328 

Leaves from Service Men’s Noleliooks 

By UAl)lo-CuA^T IUm tiers 329 
Operating Moles for Service Mcii. Jiy Bertram M. l reed 330 


The Service Man's Open Konim . . 331 

Uadio SiatviCK Data Sh lets: 

No. 31— Howard “Model S(LA’' . .‘^2 

No. 32 — All American-Mohawk “Mtnlel D“ Lyric . 333 


Principles of Automatic \'olimie Control 

By Wallace Salz 334 
How lo Make a Gootl Service Oscillator 

By K. T. \'e<hler and Iv C. Hughes, .1 r. 33G 


Favorite 'I'esting Etpiipruent of Service Men . 337 

MEW DEVELOPMEN'l'S IN RADIO: 

Radio, the Most Ixxact Timekeeper .. 338 

Horne Ttecording of Ratlin Programs and Speech . 310 

New Antennas “Directitinal” at High Arrirle . 31-2 

New Radio Devices for Shop and Home .. 3V3 

A “Police" Short-Wave Set for Autonuitive Use . .‘H4 

Hints tt> Itadio Manufacturers 

l\y Radit) Users and Service Men 315 
\ Mot titled “Stenotle Radios! at" for (ieneral Use . 3t5 


Page 

TELEVISION: 

An Electrical Scanning System for Television 

By Philt) 'r. Fariiswortli 3R> 

News of Television ... 3 1-9 

Actual 'rdevisitm Now 'I’anght in Sehotrl 

By Harold C. Lewis 350 
A New Synchronizer for Television..By C. H. W. Mason 351 

SHORT-WAVE CRAFT: 

'fhe “Superband" Ctmverler for Short Waves 

By Picric J. Ntiizcux 352 
Selecting the Intermediate Fretpiency..By L, W. llalrv 353 


With the Sht)rt-Wave Experimenters . 353 

Sht»rl-Wave Notes ... 371 

RADIO CONSTRUCTION AND THEORY: 

How to Biiiltl a Direct-Coupled Amplifier 

By S. H. Burns 351 

Letters from Our Radio Craftsmen . 355 

Remtite Ct>ntrol and the Built-In Radio Set 

By .It)St‘ph Altardo 350 
Radio-Crai-t' Kinks .... . 357 


I'lic Hows and Whys of the Piish-i^ill Circuit 

By Edgar Messing 358 

A New Element in Tube Design 

By Ilenri Francois Daljiayrat 359 

Raiuo-Ckait's Information Bureau ...... 3()0 

Statement of Ownership, etc . 381 


In Forthcoming Issues 


MORE ABOUT MIDGET SETS. Tlie small, or “mantel¬ 
piece/* set has made a hit with the radio ])ul>lic. Its low cost 
and convenience of placement are what most buyers want. 
For this reason, the ,Scrvicc .Man will lie interested in the 
]irohlems which it raises. Full information on the latest 
models will be fortliconiing in the next issues of Rauio-Cuait. 

PRlNCTPr.ES ANI> CONSTRUCTION OF TOME CON¬ 
TROLS. 'riicre is a tlivision of opinion among radio engineers 
as to whether the tone control is a step forward or a step 
backward; hut it makes a Iiit with the public. Sopranos 
are no longer like tlie weather — something can he done about 

RADTO-CRAFT Is publlshM roonihly. on the fifth of the month nrecedinc ihr\t of 
ditto; Its subscription price is $2.50 nor year. (In Canada and foreign countries, 
$k00 a year to rover adillltonal postage.) Kniered at the postnfTlre at ^It. Morris 
III., as sorond-rlas.s mailer under Ihe act of March iSJfl. Tradomarlts ana 
ropy rights by permission of Oernshark Cubllcallons. Inc., 98 Park I’iare. New 
York City. 


them. For that reason, tlie Service Mnn and set builder 
are financially iuteresled in tone controls wliich can he 
applied to any existing set. ,Sevcral forms will he described. 

CONSTRUC'nON AND THEORY. Many of our readers, 
who are cx|>eriiiientally ineliiied. will find very ;dtractive 
suggest iOiLS in: “,Sereen-Grid 'rubes as Fre(|iieney-Cliangers/‘ 
liy R. 'I'ahard, showing what is done in Europe; “A N'aeuum- 
'I'ube Band-Selector'* In* Henri Francois Dal pay rat. describ¬ 
ing a braiul-new circuit; and “Dual-Crystal Rectification/’ 
by R. J. Rol)liins. 

And many other articles of practical value. 
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MAIL THIS COUPON FOR BIO 

FREE ELECTRICAL BOOK- 


MAIL THIS COUPON FOR BIG 
FREE RADIO AND TELEVISIOAi BOOK 


Aii practicat work on real 


Amazingly Easy 
Way to Get Into 

ELECTRICITY 

Don’t spend your life waiting for $5 raises in a dull, 
hopeless job! Let me show you how to make up to 
$60, $70 and even $200 a week, in Electricity—NOT 
by CORRESPONDENCE, but by an amazing way to 
teach that makes you a practical Expert in 90days! 

Learn Without Books in 90 Days 

No Books! No Lessons! Yon learn by doing actual electrical 
work right here in the Coyne Shops. You are trained on 
huge motors, generators, switchboards, transmitting sta¬ 
tions, power plants, auto and airplane engines, etc. You 
don’t need advanced education or previous experience. 
You qualify for real electrical work in 90 days! 

Earn While You Eearn 

Don’t worry about a job! You get FREE life-time Employ¬ 
ment Service. And don’t let lack of money stop you. If 
you need part-time work to help pay living expenses, 1*11 help 
you get it. Coyne is 31 years old. Coyne training is tested. 
You can find out everything FREE. Just mail coupon below 
and ril send you my BIG FREE ELECTRICAL BOOK, tell- v 
ing all about jobs—salaries, etc. This does not obligate 1 
you. Just send the coupon below! 


Student working on Television 
transmitter in 

Coyne Radio Shops 


RADIO 

TELEVISION 

TALKING PICTURES 

Every branch of Radio is calling for trained men! 6,000 Serv¬ 
ice Men needed at once. Big call for Wireless Operators, 
both at Sea and in the Air. Many jobs open in Broadcasting 
Stations. Talking Picture and Sound Experts in great demanef 
And now Television is on the way! Soon there’ll be a de¬ 
mand for thousands of Trained Men in this one branch alone. 

Say “good-bye” to $25 and $35 a week—get into Radio, 
where thousands of jobs are open, paying $60a week and up. 

NOT BY CORRESPONDENCE 

By Actual Worh — in 8 Weeks 

Come to Coyne and learn Radio in 8 weeks! NOT BY BOOKS 
OR CORRESPONDENCE, but by actual Radio work on 
actual Radio equipment — on scores of Radio receivers, huge 
Broadcasting equipment, the very latest Television transmit¬ 
ters, Code Practice apparatus. Talking Picture and Sound 
equipment, etc. No experience needed. You learn all 
branches of Radio in 8 weeks. 

Free Employment Service 

After yon Rraduato. I'll help you get the Radio Job you want-^nd if you 
need part-time work while at school. I'll help you get that, too. Coyne has 
been training men since 1899. Let Coyne train you for a Big Pay Radio 
Job! Mail coupon below for a copy of my BIG FREE RADIO BOOK, telling 
all alwut Radio. Television. Talking Pictures. Wireless, etc. This costs you 
nothing. Just mail coupon below. 


■ H. C. LEWIS. PRESIDENT 

I COYNE ELECTRICAL SCHOOL, Dept. 90'8I 

■ see South Paulina Street, Chicago, lllinola 

I Gentlemen: Please send me your big Free Electrical Book with 151 
I illustrations. This does not obligate me. 

■ Name . . . 

I Address ... 

I Ctf?/. State . 


! H. C. LEWIS. PRESIDENT | 

I RADIO DIVISION, COYNE ELECTRICAL SCHOOL I 

I $00 S. Paulina St., Dept. 90-8H, Chicago, |||« | 

! Gentlemen: Send me your Big Free Radio Book and all details of your * 

I Special Introductory Offer. This does not obligate me in any way. | 

I Name . | 

■ Address . I 

I I 

I . State . i 
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XSnonnci^ 


RADIO 


Service Man’s HANDYBOOK 

WITH ADDENDA DATA SHEETS 


T his new nook contains a tremendous 
amount of the most important data 
of every kind — several hundred 
illustrations, wiring diagrams, charts, on 
every conceivable subject pertaining to 
radio sets, tubes, etc. The book is live 
“meat’’ from start to finish, and contains 
only practical injormation on which every 
radio man can cash in immediately. 

Just to give you a few subjects contained 
in the book, we mention the following: 


prescriptions of a radio doctor 
Modernizing old receivers 
Servicing obsolete sets 
Operating notes for Service Men 
Service Men’s data 

Servicing automobile radio installations 
Curing man-made static 
Causes and cure of radio interference 
Notes on repairing “IV’ power units 
(Constructional data on laboratory equip¬ 
ment 


A portable radio testing laboratory 
Servicing with the set analyzer 
What and how tlie Service Man should sell 
Helping the Service Man to make money 
How to become a Service Man 
Servicing broadcast receivers 
All about vacuum tubes, and vacuum-tube 
data 

Special radio Service Man’s data 
Dozens of radio service data sheets 
And hundreds of other similar subjects 



$2 00 PER COPY 


KC-12 


gernsback publications. INC.,^ 

96-08 Park Plata. Now York City, N- Y. 

Oentlcmert; . a i 

As per your special offer, T enclose herewith remittance of J- 00 (Canada ana 
forekn J'i 251 which pays the entire amount on your now book 
SEJtVlCK MAN’S HANDYIIOOK with Addenda Data Sheets, in looso*leaf form, 
as described In UADIO-CU.VFT. 

Namo . 

Street . 

City and State . 


The Foremost Radio Service Authorities Have 
Contributed to This Book 


C. W. PALMF.R 
LEON L. ADELMAN 
SYLVAN HARRIS 
JiERTRAM M. FREED 


GEO. C. MILLER 
JULIUS G. ACEVES 
C. \V. l ECK 
PAUL L. WELKER 


H. WEILER 
j. E. HEINES 
F. R. BRISTOW 
and many otliers 


A NEW DEPf)RTURE 

E very service Man, every radio man, every 
radio experimenter and every radio pro¬ 
fessional makes his own notes, draws his own cir¬ 
cuits and writes down his own observations and 
his own data. For these reasons, the RADIO 
SERVICE MAN’S HANDYBOOK. has been 
made in loose-leaf form. The re are s upplied ‘with 
this hook 48 special l»dj)er paper pages, square 
ruled on hath sides so that youcau take a haf_and 
place it ‘wherever you 'wish, and ‘wnle on it your 
^'11 data. If you wish, you can also cut out data 
from other publications and paste it on the sheet — 
placing it in its proper position in the loose-leaf 
book. 

The total number of pages is 200 and the book con¬ 
tains such a wealth of radio material as you have 
never seen before between two covers. Nothing 
tike it has ever been prod need . The book is of the 
large size, 9x12 inches, and is in the same loose- 
leaf form as the OFFICIAL Radio Service Manual. 
It has a semi-flexiblc cover with gold stamping. 

MAIL COUPON TODAY 
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Your Pilot Retailer 
Is Part of Pilot*5 Plant 

He is no mere middleman 
dealing through other 
middlemen. He is a repre¬ 
sentative of the factory 
chosen for his ability to 
cooperate with Pilot’s lab¬ 
oratory engineers in seeing 
that you enjoy all the 
obundont satisfaction built 
into every Pilot product 
whether it be kit, set, tube, 
or occessory. 


This compact A. C. Midget Receiver in its beautiful twa-tone walnut cabinet gives 
radio performance af cansale quality. Its modest price is only passible because 
every part, including tubes, was designed by the same engineers, and made by 
the same skilled warkers—all under one roof—thot of the Pilot Radio Plant, the 
largest factory owned and operated by a radio manufacturer. It is the outstand’ 
ing miniature receiver in selectivity and sensitivity because of two screen grid 
stages; in undistorted tone, because of Screen Grid Power Detection; in volume 
ond depth of tone, because of 1-227 audio stoge ond 1*245 power audio stoge. 
Full Shielding. Its special electro dynomic speoker of Pilot design, is the lost 
touch necessory for complete superiority. Pilotron Tubes are furnished with every 
Pilot Midget becouse Pilot retoilers know none are more reliable, and that 
unreliable tubes cause 80 per cent of their service troubles. 


PILOT 

Ckic.so Office 
234 S. W.tU S(r.rt 


RADIO & TUBE CORP. 

LAWRENCE, MASS. San Francisco Office; 

1278 Mission Street 



AA I 

LICENSED 


D (5 E nr 

UNDER RCA PATENTS 
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"Official 

Radio Service Manual 



and 

Complete Directory of all 
Commercial Wiring 
Diagrams 


IN LOOSE-LEAF 
FLEXIBLE, LEATHERETTE 
BINDER 


OVER 1,000 ILLUSTRA¬ 
TIONS, DIAGRAMS, Etc. 
352 PAGES 9" x 12" 

Weight 21/i lbs. 


HUGO GERNSBAGK, Editor 

CLYDE FITCH, Managing Editor 


Prepared Especially for the Radio Service Man! 



Official 
Radio Service 
Manual 


Complete Dinectcry 

«i At 

Cofniincrcial Wiring Diagrams 


A COPY 


N E\ ER in the history of radio has 
there ever been published a service 

manual, so complete, as this new ^ t* t ♦ * f 

OFFICIAL RADIO SERVICE MANUAL. It is a veritable encyclopedia of service intorma- 
tion — worth several times its price. It is invaluable not only for the Service Man, but tor 

eveiY'one interested in radio. 

There has been collected for this manual wiring diajjranis 
and data of nearly every commercial set, of which there is 
any available record, manufactured since 1927, and many 
earlier ones. 

The OFFICIAL RADIO SERVICE MANUAL is made 
in loose-leaf form in a handsome, durable, flexible leather¬ 
ette binder and contains 352 pa^es of the lar^e size, 9 x 12. 

Additional service data for new receivers, as they appear 
on the market, will be published and supplied at a triflinii 
cost so that tlie MANUAL may be kept up-to-date at all 
times. But that is not all. 

SERVICE 
INFORMATION 

The OFFICIAL RADIO SERVICE 
MANUAL contains also a most com¬ 
prehensive instruction course for the 
radio Service Man, ^ivinf^ practical in¬ 
formation from every an^le on how to 
service the set. Here are only a small 
number of the articles mentioned: 

Amplifiers (Audio and Radio) 
Automotive Radio 
Antennas 
Condensers 
Detectors 
Eliminators 
Meters 

Power Supply Systems 
Radio Phonograph Equipment 
Resistors 
Short-Wave Sets 
Speakers 
Tubes 


THE BIGGEST RADIO VALUE IN AMERICA TODAY! 


MAIL 

COUPON 

TODAY— 


GERNSBACK PUBLICATIONS, Int., RC-12 

96-98 Park Place. New York, N. Y. 

As Per your 8i*ecUl offer. I er.closo herewith $3.50 for which 
rou to ?en(l me iK^sipaiU. one copy of ibo OKFlClAl. lL\bU> 
SKRVICE MANUAL. 


Name 

Address 


You simply cannot realize what .t tremendous worK this is 
until you have held a copy in your bands and have pone 
through its 352 paqes. 

Over 1,000 Illustrations, diagrams. 6t£. 

WHAT THEY SAY 

NOTHING CAN COMPARE WITH lT_ 

I hare received niy roiiy of the 01'T‘ICI \L IIADIO SEIl^ - 
1CI-: .MANUAL. 1 exijccied it would he good for I think 
you know as much as ainy of lliem what the averaco 
radio man wants. Imt I’ll wager noi Ter> many exhected 
to receive a hook comnarahle lo this one. I tliiiik )OU 
deserve a lot of credit for being the tlrat to put out a real 
service manual that the aiiialeur or oroieaslonal can iiiake 
good even-day usc of. Ji s a good practical oook itn* 
that every service man will be liruud ol. — K. D. iuvaa. 
liaslett. Mich. _ 

BEST BOOK IN THE ^ ELO 
I received your hook OFh'lCl.\L UADIO SER\ ICL 
MANX.M. and I And it Is as yet the best book I have 
found In this Held of radio. 'lou are well Justilied In 
tliat Ibis Is the l>ecr of service mannals. I wish you sU 
the success imssihle In the publishing of future books oa 
radio which are sure of grfeil 'i«‘:<*»slty.--\VlLLlAM JL 

llUOWN. lirown lladio Service, 1010 ituckinghaiu Street. 

Toledo, Ohio. 

WORTH A GREAT DEAL MORE 

Received your I’opy of OiriClAL IlKDIO SP.R\ iCB 
MANUAL and am greatly pleased with sat”®- 1! 

worth a great deal more than it costs. — H.vUOLiy 
AIOUIEU, U Rutland Ave.. Arlington. N. J. 

“SHE IS A Blftn“ 

Just to let you know we rccelvca my MANUAL thU 
AM. and OH BOY!! fhc Is sure a 111111)1 A oa 
sure did si rut your stuff, .\NI) IIOW .!— V. II. ULUNDON. 
Herndon’s lladio Shop. Odon. Indiau*. 

EXTREMELY PLEASEn , _ 

I acknowledge rwelht i>f the OFFICIAL RADIO SER^ ICB 
MANUAL and 1 am e*tr»-meiy pleased with it.— KDW. 
JOHN SMITH. 33: R. 26th St., Erie, Penna. 

A VERITABLE GOLD MINE , 

I received the Ol’PlClAl. UADIO SEUYlCE MANU^VL. 
1 am well pleased. 11 is a terltahlo gold mine for 
the Servico Man.—lUGENK BLVFOltD. Arkansas City, 

MAGNIF.QUE 

lleccivcd iny copy of the I)>FICI.\T. RADIO SERATCB 
MANU.VL this A.M. "She Is what yon call him? 

Magnltliine! Kxtiuisiie!" \ timely aid for the Irmihied 

sets Thanks.— E. BOICE, 1118 \V. Dauphin. Phila¬ 

delphia. Pa. 

FINEST THING 

Just recelreil the RADIO AlANU.M., II .sure Is the 
llnesl thing I h;«re seen. — E. J. SCHWA IlM. 465 Eddy 
Koud. Cleveland. Ohio. 

IT ASTOUNDED THEM 

EvervwherO 1 have exhlhlled the Ma.NUAL It has taken 
the boys by surorlso and Its comblctcness has astounded 
them. For Instance, Saturday morning last 1 had oc¬ 
casion to run Into the service plant of the Mackenzie 
Radio Corn., New York District Dlstrllniters for Zenllb 
lladio. In connection with repLiCcment units, and when 
1 showed the Service Manager. Mr. Wandelt, Iho 
MANUAL, he was agreeably surprised and called the 
men to see the work. Dclighietily yours, and always a 
booster for Gemsbark Publications, of wmeh 1 read 
practically .ill. and study them. — lilA 0. II \LDERMAJ^, 
44 Leruy Place. Hldgewood. N. J. 


til 


City 


State. 
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**Takes the Resistance Out of Radio*' 

Editorial Offices, 96-98 Park Place, New York, N. 


HUGO GERNSBAGK 
Editor 


Home Radio-Recording 

By Hueo Gernsback 


H OME-KECORDIXG is not a new idea by any 
means. Years ago (to be exact, in the Seji- 
leinber, 1915, issue of one of the writer’s 
former magazines —The Electrical Experi¬ 
menter), I published an illustrated article showing how 
a jersey inventor had recorded code messages on a 
wax phonograph cylinder. 

This was the beginning; and, during the intervening 
15 years, much work has been done in recording, not 
only on cylinders but also on discs, and even films, the 
usual radio programmes. In the past, most of this 
work was of a commercial or professional nature, but, 
from now on, there is to be added to radio reception, 
the practice of home-recording. 

This in lime may assume formidable proportions. 
Already a number of firms are putting out kits which 
can be anached to any existing phonograph and radio. 
The price of the kit is kept within reason; and the 
writer would not be surprised to see such kits finally 
sold even below $10.00, if the jniblic takes home-record¬ 
ing to its heart, and the use of it becomes universal. 

There is a certain fascination in recording your own 
voice: as no one knows in advance what his own voice 
sounds like. !Most people are exceedingly surprised 
when they first hear the quality of their own speech, 
as transcribed by a phonograph record. There are, of 
course, many excellent recommendations for home¬ 
recording: first, the novelty; second, as a means of 
entertainment for j)arties, etc. Then we have the more 
serious use. by parents who wish to preserve the voices 
of their children at different stages of their growth; 
such records can be kept for years without deterioration. 
The converse is true, where the children wish to per¬ 
petuate the voices of their parents and grandparents, 
as well as friends; to recall them for years to come 
and to hand them down to coming getierations. A 
record of this type, like a photograph, may be kept and 
cherished for many years. 

In addition to this, it is now possible to record any¬ 
thing that comes in over the air by radio; such as an 
address by the president of the United States, or any 
other dignitary, arias by great singers, and any special 
programs we wish to record. \'ery often excellent 
artists arc on the air when favorable reception permits 
making a good record of their voices or instruments; 


and the owner will always feel a little proinler to let 
liis frieiuls hear a self-recorded transcription rather 
than the commercial article. 

These are only a few of the many apparent uses of 
home-recording; but of course there are many more. 
These are not only strictly of a home and non-commer¬ 
cial nature, but others may be aj)plied to purely com¬ 
mercial work. A number of such opportunities will 
occur to enterprising radio workers. 

While the art of home-recording is still new. and may 
be looked upon as only a novelty by many, yet the 
wide-awake radio dealer or indejiendent Service Man 
will appreciate immediately that a new source of income 
is being opened to him. Everyone who owns a radio 
and a j>honograph is a prospect for a home-recorder 
and, right now, it will be a good sales point to present 
to a customer because, in many cases, he will be the 
first one in his locality to have one when the sale is 
made. A single demonstration usually should be suffi¬ 
cient to sell the average individual, particularly when 
he realizes that it is only the first cost that counts; 
since the record blanks are exceedingly cheaj» and the 
upkeep for the home-recording instruments is prac¬ 
tically nil. 

Of course, the Service Man or radiotrician will first 
have to familiarize himself with the home-recording 
instrument, and become ])osted in the mechanical 
features; so that, when a demonstration is given, it 
will be perfect and will show immediate results. Most 
of the home-recording instruments on the market now 
are simplicity itself and it is rather easy to make rec^ 
ords; so that even an intelligent child can become 
proficient in the recording. Inasmuch as home-record¬ 
ing is apt to develop into a big adjunct to radio, thereby 
producing additional income, it will be wise to get 
l)ehind the movement in earnest and shout it from the 
housetoj>s, rather than let nature take its own course. 

In the past, many good radio ideas have been devel¬ 
oped, but. unfortunately, individuals in the radio trade 
were always the first to knock the idea; with the final 
result that those who pooh-poohed the idea were the 
first to get out of the radio Imsiness. 

Let us hope that the home-recording idea will take 
root, for it is meritorious and can he made a big adjunct 
to radio. 
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Service Men's Department 

This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds. 

Edited by JOHN F. RIDER 


WHY RADIO SERVICING GROWS 
DAILY MORE COMPLEX 

By Jolin F, Kider 

O NK need not l>c a dost* observer lo 
note that the panorama of set de¬ 
sign has undergone a great change 
till ring the past three or four 
years — as a matter of fact, even tluring the 
last two years. There was a time when any 
man conversant with the technical side of 
radio could design a radio receiver. There 
wals no need for an extensive grounding in 
engineering; because most of the work was 
of the cut-and-try nature and the tcqtiire- 
inents were very few. Service, at tliat time, 
necessitated only ordinary bell-ringing- 
circuit experience. 

Not S4» in this ilay of tiiorougli design, 
dust as the requirements for set designers 
or engineers liave increased, so have tlic 
complexities presented to Service Men kept 
pace with the improved design. There is 
no longer room for the cut -a ml-try engi¬ 
neer, ami theie is no room for the *‘Cut- 
and-Try** Service Man. 

Kach new model of a radio receiver intro¬ 
duces some innovation or some change in 
design which makes the receiver more com¬ 
plex, so far as technical detail is concerned. 
Suj>pose wc analyse some of the modern re¬ 
ceivers, and compare them witli the systems 
of yesteryear. 

The introduction of tlie band-pass liltcr 
liecamc a necessity as the inimlwr of sta¬ 
tions upon the air increased, and as the 
demand for better tpiality of reproduction 
was voiced with sutlicient loudness. Essen¬ 
tially, the band-pass filter i.s somewhat like 
the or<linary tiineil radio-freepiency trans- 
hirmcr; both allow the passage of a cer¬ 
tain! band of frcipiencies. However, the de¬ 
sign and operation of the radio frecpiency 
hand-pass filter is much more complex than 
that of the ordinary tuned radio-frequency 
transformer; the number of circuits involved 
is greater, and the number of units involved 
is also greater. To be in a position to 
etl’ect some corrective remedy, in the event 
of trouble, the Service Man must be familiar 
with the design and operation of such cir¬ 
cuits. 

To add to the complexity of tlic circuit 
there is the present use of systems whereby 
the original fault of the conventional radio- 
frequency band-pass filter is corrected, 'fhe 
first receivers to employ bn nil-pass filters 
were afllictcil with trouble of a peculiar 
type; the filter system performed well over 
a certain, frcipiency band (perfectly, to lie 
exact, U|)on only the carrier frequency.) 
For frequencies below and above this fig¬ 
ure, tlie width of the band passed was either 
greater or smaller than the reijuircd 10 
kilocycles, depending upon the form of 
coupling used l)etwecn the parts of the fdter. 



M r. JOHN F. HIHEK, who passes 
upon all the material submitted 
for publication here, in the Service 
Men’s Department, is a radio engineer 
of the first rank who has devoted much 
eneri^y to the popularization of tech¬ 
nical knowledf^e. None excel him in 
the art of makinj^ difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful i^uides. Letters, stories, re¬ 
quests and su^ilestlons for this depart¬ 
ment may be addressed to him in care 
of Radio-Craft. 


The modern reeiuvcr is no longer tiotibled 
by such ddlicnlties. Engineers have now 
cornluncd tlic j)rO])eilies of inductive and 
eapacitative coujiling, in sucli manner as 
to secure a constant width of band over 
the entire broadcast range. Whereas a man 
could once become f iniiliar witli either the 
cajiacity- or tlic indnet ively-coiipled type of 
radio-fre(]iiency band-pass filter, ami hope 
to pass on that score, he must now be fa¬ 
miliar witli, not only lioth of these coiqiling 
arrangements, but also the combined effects. 
Fiirlbcrmorc, engim-ers have dcvclopcil more 
t‘oni))!cx forms of ca}UH‘ity coupling wliercby 
uniform widtirof band-jiass is secured with¬ 
out conibiniiig two forms of coupling. 'Fhc 
comprehension of such arrangements is not 
ditheiilt, if one sets himself to the task; 
but, if practical cxpciicncc is to be the sole 
teai'lier, much water will ])ass beneath the 
bridge before even I be functions of the vari¬ 
ous elements are understood. 

To mid to lli(‘ (‘Oiliplicalions, which make 
study even more necessary, some of the 
purls employed in such systems are neces¬ 
sary in order lo accomplish an end which 
is .seldom discussed in the ordinary radio 
text book. Theory will consider the reipiiie- 
TiH-iits and the characteristics of coupled 
circuits, but does not include the additions 
necessary in order to proxnde the correct 
detjree of refieneratioa vfton the hltjh or low 
frequencies. To arrive at the final answer, 


one must combine the coupled circuit with 
the additional elements used, and ascertain 
the action of the whole by considering the 
action of tlic individual parts. Thus, for 
cxamjilc, one nnist know the action of a 
resistance in a radio-frcijucncy tuning sys¬ 
tem, and also know the action of the coupled 
ciri'iiit, in order to arrive at the coniliina- 
tions used today. Tliis knowledge must he 
gained hy study. 

It is not a far- fetched statement that the 
Service Man of the future will have to be 
an engineer (at least a practical engineer) 
if he is to understand the operations of 
the design engineer. Take, as an example, 
the use of the electric motor in connection 
with the modern radio receiver. There was 
a time, not long jiast, when there was no 
thought of any relationship between tlie ra¬ 
dio receiver and a motor. But remote tun¬ 
ing control is gradually becoming a reality 
and, t<i understand and service such sys¬ 
tems, the Service .Man will have to be thor¬ 
oughly familiar with the principles of frac¬ 
tional-! lOrscpowcr motors. As far as the 
size is concerned, it is of no consctpicnce; 
the knowlcdirc required will he that related 
to tlic principles of motor.s. 

As a matter of fact, the use of such a 
motor is not limited solely to remote tuning- 
control system. One mamifacturcr has in¬ 
troduced the clock form of automatic tun¬ 
ing; in other word.s, one can set the clock 
to clifingc the tuning of the receiver in nc- 
cordance witli the hour, therein’ automatic- 
villy tuning to wliatevi‘r program is desired 
at that time. Furthermore, home recording 
of the voice or of the received program is 
another innovation which involves tliC use 
of a motor. Who will service such motors? 
Will it he out of the Service Man's field, 
and become that of the electrician? Is coni- 
])etition of this nature in the offing? 'Fhc 
logical one to service each and every part 
of the radio installation is the radio Service 
Man. 

What about the home falk'ics? The sys¬ 
tem is built nnmnd tlie audio amplifier in 
the receiver. In the event of ti-oiihh*, the 
radio Service Man will he called upon to 
repair such system.s. As a matter of fact, 
it is not fanciful to state that the future 
radio receiver will he a combination of a 
receiving system, a television system and 
a lioiiic “talkiug^ movie.” If this is to he 
within the scojie of tlie Service Man, and 
the systems made successful, the Service 
Man must become familiar with optics, 
lenses, photoelectric cells, neon tubes, micro- 
phone.s, record-cutting devices, etc. 

Hilt why speak niiout a year lieiice? Con¬ 
sider the present. The home-recording sy.s- 
tem is a feature of .some of the new receiv¬ 
ers introduced at the .show in New York. 
Hence the inicrophone and the motor and 
{Continued on pnqe ‘R>5) 







December, 1930 


RADIO-CRAFT 


329 


Leaves from Service Men's Note Books 

The “Meat" of what our professionals have learned by their own 
practical experiences of many years 


By RADIO-GRAFT READERS 


NOTFS ON MOTOR MODELS 
Uy R, Hedley Childerhose 

I S Victor ami “K.K. I.T' receivers, 

iuiiii is quite often caused by the ‘ Kadio- 
IMiono’* transfer switch. Tighten tlie two 
screws that hold tlic contact springs and 
insidation together. 

A soft centre in the cone of the dynamic 
speaker causes a snapping noise on loinl 
signaLs. It is generally necessary to replace 
the cone; although in some cases a round 
piece of a<lhesive tauc, stuck o\er the weak 
center, ov’crcornes tjie tronoie. 

A good method to center the cone is: re¬ 
move tlie speaker from the haftic boanl, 
leaving the cable pluggc<l into the power 
juick, set turned on. Loosen the screw in 
tlie center of cone. Remove hrst K.F. '20 
tube to jnevent signal coming through; then 
turn “II 11 in Control,” on rear of power pack, 
to extreme left. Tighten center screw, and 
lest i>y running your hriger lightly around 
cone, near the rini. A uniform buzz should 
he heard on all sides. If tone varies, loosen 
screw, press slightly on one side, and re- 
ti'irhtcn. Readjust limn control. 

The Icails to the record volnmc-eontrol on 
“U.L. l>5‘s*’ are held by screws, whieh often 
loosen, causing intermit tent recoril rej)ro- 
duction. The loose lugs sometimes short, 
killing the jihonograph seetioii, or shorting 
it to full volume. 

Ball or cage type.s of aerials are usually 
noisy on these sets, and it is best to change 
to single-wire aerials where interference is 
bad, or signals are weak. 


SERVICING CKOSLEY MODELS 
By V. G. Whipple 

A ny Service Man who has liad occasion 
to service a nimibcr of Crosley screcii- 
gii<l sets knows the inconvenience of par¬ 
tially disas.semhling the cluissis in order to 
clean the antenna switch. Tliis part, on the 
earlier models, was certain to give troidile 
j>eriodically. However by mixing two tea- 
sjioons of Nnjol with a small bottle of 
Vaseline, and placing this on all parts of 
the switch, the trouble will be icincdied and 
will not return for a long time. If yon will 
ii.se a pil)c cleamu-, one end of wliirb is lib- 
tnally coated with this mixture, and insert 
if through one of the siiial! lioh‘s in the 
bottom of the chassis beneath this aiitemia 
.switeh, you will find that the switch may 
he lubricated without even removing the 
clias.sis from the cahinet. I'se a flashlight 
in order to see piopeily. 

Croslcys, partieularly the “Showbox’* mod¬ 
els, give some difliculty with poor connec¬ 
tions to the rotor of the condenser gang. 
This may be remedied by loo.sening the set 
screws in the thick wa.sher at the rear of 
the condenser gang, removing this and the 
other washers, and cleaning them thoroughly. 
Sandpaper them until bright and hihricate 
them with the Nu jol-Va.selinc composition. 
If the .socket prongs on these same sets 


become tarni.slicd or corroded, giving poor 
contact with the tiil)c j>roiig.s, this is easily 
ciircd by putting the same composition on 
the lube prongs; then insert ttie tul>e into 
1lie .socket and work it around a little to 
spread this material. 

Ill the case of late Crosley models, as well 
as sets of some other makes using ‘l.’I power 
tubes, a peculiar souiul similar to motor- 
boating is frcipienlly causeil by ga.ssy “15” 
tubes. Replace one or both of them and 
the trouble will stop. 

Another peculiar thing I have found sev¬ 
eral times; the bolls holding ilowii the base 
of the <lynnniic speaker, because of irregu¬ 
larities in the surface of the wood beneath 
the base, had drawn the S])eaker frame out 
of .shape and caused the voice coil to rub. 
Slightly loosening one or two of the Imlts 
allowed it to return to normal 



The I mf, by-pass coitdcnscr shown abozv will 
often (treatly improz'c the output of a set. 
particularly zvhen its filterinfi action is aided 
by the use of R. vin appropriate value for 
this resistor is 60.000 ohms, 

ADDITIONAL in -PASSING 
By D, V. Chambers 

I N almost any set operated ilectrically, a 
1-inf. condenser, in tlic tlctcctor ]ilate cir¬ 
cuit tietween the “IV* of transformer or 
coii])ling resistor and ground will greatly 
reduce liuiii, and also helj) to clear iq) tone 
and eliuiinate coujiling with the U.M stage.s. 

In early Kolstcr battery sets, the gricl 
n‘sistoi-condenser roniliination in R.F. grid 
circuits is a fretpient cause of weak or no 
reception. 


A ROOF FOR COUNTERPOISF 
By C. H. Lembcke 

A S^ iiniisnal solution to tiu* usual service 
prohlcan — interference— was cured in 
the following manner. The loention was the 
third floor of the Post Pulilisliing Co. in the 
center of the Imsiiic.ss distiict of \]»pleton, 
Wis., and speech was ah.solutely iinirdel- 
ligihle on the laxriver, a Kennedy. A lead 
of l»ehlen shielded wire was fiist used, the 
shield being grounded on the tin roof. The 
set had a separate ground on a rod; and, 
when the ground wire was accidentally 
Jerked loo.se, 1 noticed the usual inrrca.se 
in signal, while the noise level remained 
1hc same. 

This suggested the “liaiirs'* old standby— 
the comilerpoi.se. It was simple to use Die 
tin roof for this pniqiose, as it was nn- 
grounded; and Die outside braid was con¬ 


nected to it, I ran a wire from the end of 
the braid to the ground post of the set — 
and the salesman promised to persuade tlic 
boss to get me a new service car, for saving 
Die sale. If the window hadn’t been open, 
wc would have sworn tliere wasn’t a motor 
going within ten miles, thongh all the presses 
were rimiiing <lowiistaiis. 

This is not a universal solution, however; 
as most tin ro<»fs are gioiiiuled. Neverthe¬ 
less, the capneitative effect between the 
braitl ami the cnclostMl lead-in decreased out¬ 
side interference surprisingly. 


EFFECT OF TEST PRODS 
By Lloyd R. Brown 

R eception in one Atwater Kent 
“Model (IOC** (secoml type), wliicli the 
writer was called upon to service, was ob¬ 
tained only by placing a linger on the grid 
cap of the second H.F. screen-grhl tube, 
and holding it there. Believing that a short 
lurked within this stage. I took the chassis 
from the caliiiiet and tested for continuity. 
Everything ttieii seemed O. I\.; hut 1 found 
that, by placing and holding the finger on 
one tcnniiial of Die plate choke in the sec¬ 
ond stage, rceeption was obtained just as 
liy loiicliing the grid cap. 

Clo.se examination of the choke showed 
that the winding was iiroken liciieath the 
solder of this terminal; but, when the choke 
was tcstcil for a short, it rcgistereil O K. 
because the slight piessiire from the ])rods 
was snfhcicnt to restore the broken contact 
and allow current to flow. After the choke 
was rejmired. the set worked jicrfectly. 


SHUNTING AN AMMETER 
By John J. Nothelfer 

T he range of any inllliamineter may he 
conveniently increase<l by using old re¬ 
sistance wire, taken from a discarded rheo¬ 
stat, and wound on a nail to obtain a coiled 
wiie. One end of this is coimectc^l to 
one of tlie terminals of the meter. 

A load should he put on the meter that 
{Contiuneil on patfe »365) 



Mr. Nothelfer^s way of applying a shunt to 
alter a vieter's scale is sirnp/icity itself. 
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Operatinss Notes for Service Men 

Asa rule a commercial set, however well built, must have some 
point weaker than the rest at which trouble may be first experi¬ 
enced. Here at e a jew suggestions on where to look for trouble 
in certain commercial models. 


R RCFA'T cases of fading encountered 
in the Amrad “Nncturnr* *’ (“'IVpe 
7100") were iinidly traced to the fuse 
■ hloek, which is fastened to tlie side 
of the cabinet; this lias two fuses, one in 
either side of the line. If the clips holding 
the fuses become corroded and lose tlicir 
tension, the resulting poor contact will cause 
fading; which will be evidenced by flicker¬ 
ing or diniining of the pilot hull). This, 
however, is ditlicult to detect; because the 
dial is black with a white scale, aiul a slight 
eliange is not at once apparent. It is a 
good policy to clean all fuse contacts and 
bend up the clips, I Inis possibly preventing 
a repeat call. 

'riie other cause of fading in this !no<lel 
(not counting a jioor ’*27 as the detector, or 
a loose element in one of tlie ^2t>s) is found 
in the audio transformer leads, which pass 
from the unit through holes in the chassis 
to tfie terminals under the chassi.s. The 
ojienings are just large enough for the 
leads; strain and vibration may cause a 
short to the chassis, wlien tlie metal has 
cut through the insulation of the leads. 
Pulling on tlie latter, while the set is in 
operation, will quickly show whether fad¬ 
ing is due to this cause. These transforin- 
ers, which are mounted in bronze housings, 
may sometimes be repaired, in case of a 
short between the winding.s, by heating them. 
Tlie wax eompoimd will flow and introtluce 
an insulation, between the shorted primary 
lead and the case. 

Connections to be Watched 
When replacing voiiune controls in the 
Victor ‘'.*12,” “4.5,” etc., care should be taken 
to resolder the jiroper wires to the proper 
variat)lc resistor. This chassis incorporates 


a dual volume control; one resistor is an 
aerial jwtentiometer, the other is across 
an U.F. absorption-circuit winding (Fig. 1). 
'The arm of the latter resistor is fastened 
to the metal construction of the unit and, 
consc(picntlv, is grounded when mounted to 
the metal chassis; the other, coupled to the 
first by a strip of bakclite insulation, should 
be connected to the grid lead of the first 
It.F. tube. 

The writer lias ])reviously mentioned 
causes of fading in the Colonial “.T2\C”; 
in tliis model, directly behind the push-pull 
input transformer, there is a triplc-liig flat 


By BERTRAM M. FREED 

bypass condenser marked •HI07-P” whicli 
will cause fading if it open-circuits. Tap¬ 
ping lightly witli the back of a screwdriver, 
while the set is in operation, will quickly 
show if thcic is a defect in this condenser. 

In this re<*eiver, also, several tixeil car¬ 
bon resistors are usetl in ditTercnt parts of 
the H.F. circuit. Such a component is cov¬ 
ered at one end with black spaghetti, with 
a lead several inehes long; under the spa¬ 
ghetti is a connection fo the pigtail of the 
resistor. If this connection is not prop¬ 
erly soldered, inteniiittent iece]>tioii and 
fading may l»e caused. 

On tlie new Colonial ‘*3:1,” complainis of 
lack of volume have been caused by the slip¬ 
ping of the braiiled copper belt on the 4!riim 
Carried by the control shaft; the result was 
that tlie ticklers were not properly varied. 
T'iiis is easily renie<lied. 

An elusive hum on Phileo jihonograpb 
combinations, not occasioned by a bad tube, 
has been removed by grounding the frame¬ 
work of the i>honograpli motor to the set 
chassis. 

Shielding the '21 Detector 

In the III test Atwater Kent .screen-grid 
model, a metal shield resemliling tliost* useil 
for tfie screen-grid tubes is slipped over 
the ‘27 detector, and gmiinded to the chassis 
through Ihe sereen-grUl cap lead. This is 
furnished with the set (packed with the 
ground clamp) and should not be oniittetl; 
as it eliminates liuni and mierojihonic con¬ 
ditions. 

Many Service Men have been regularly 
replacing tlie ’99 tube in the Peerless Kylec- 
tron; some use a *20, whieli lasts longer, 
Tlie writer lias found, however, that an 
*01A docs the trick and removes the danger 


The connections of the 
I'olumc control in the I’ic- 
tor "32*’ am! similar 
modcis: ttvo potentiom¬ 

eters ore built into onC 
InsttHmcnt, but their arms 
arc not electrically con¬ 
nected. The arm of one 
is ffrounded, the other is 
at an R.F. voltaffC above 
ground. Replacements 
should be made carefully. 


of biinioiit. 'fhis lube acts only as a siqi- 
]>lemental rectifier, to furnish additional j>o- 
larizing voltage for tlie electrostatic speaker. 

A recent meeting of a group of Service 
Men with representatives of the Fada fac¬ 
tory was featured by a discursion of the 
new models. In reply to the objections of 
the Service Men that they had been put to 
undue labor in replacing a ])ilot or flasli 
bimp, by having to remove several bolts 
and knobs, tlie engineer pointed out tlint it 
is necessary only to remove the escutclicon 
plate, which is held by a screw, and is easily 
pried off as soon as that is taken out. When 


the escutclieon is replaced, it is necessary 
to note-that it lines up, so that the key may 
be inserted into the “Klashograpb” mccha- 
nisin. However, if the replacement bull) 
still fails to function properly when the dial 
is turned, it will be necessary to take out 
the chassis to get at the flasher mechanism. 



Replacement of a *71.1 with a MS in the Roi¬ 
ster '*Model 63” giz'cs better outpu^ 


In the Kolster 'Vi.l,** all cases of fading 
have been traced to the filament rheostat; 
corrosion on the contact arm and resistance 
strip causes a variation in voltage on the 

*26 tubes. Cleaning with steel wool and 
bending down the slider to increase the con¬ 
tact pressure will remedy this trouble. 

Rearranging a Power Stage 
On tills .same model, if sliglitly greater 
output is desired, it will .sometimes be found 
advantageous to replace tlie *71A with a 
‘45. No rewiring of the chassis is required; 
the center tap of the ‘27 til ament winding, 
which is grounded, .sliould he disconnected 
and led to the No. 10 tap (Fig. 2). The 
lilamciit leads to the ])ower stage are di.s- 
eonliceted from taps 4 and 5 and fastened 
to Nos. 1 and 2; this will place the iicedetl 
2l^ volts on the *1.5. All sets tliat have 
been changed over in this way have given 
clearer output. 

The only connections from the Spar ton 
pre-.selcctor to tlie H.F. amplifier are to 
the chassis (ground) and through a pin 
which fits into an opening in tfie amplifier 
to make connection with the grid of the 
first tube. If the anqilifier is removed for 
any purpose (say to replace tlie pilot light) 
he certain that this pin is seated properly 
in the spring eyelet of tlie amplifier when 
the latter is replaced. 

Electrolytic Condenser Contacts 
In file Sparton “930” and similar models, 
noisy and fading reception has been caused 
hy poor contact lietween the can (negative 
electrode) of the electrolytic condenser and 
the <‘hassis. Tliis condenser is seated in a 
circular opening in the chassis, to whicli 
it has no other electrical connection. If tlie 
copper corrodes, it must be cleaned to re¬ 
store proper contact. Sometimes it is neces- 
.sary to bend np tlie metal flange of tlie 
opening, which is pnnebed into the chassis, 
to give the needed pressure. 

(Continued on puf/e 366) 
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The Service Man*s Open Forum 

His Opinions on Conditions and Practices in the Radio Business 


SMALL SALES AND QUICK RETURNS 

Editor^ Radio-Cuait: 

I tliink Service Men generally would ap¬ 
preciate tlie (liagrains and notes of radios 
put out by the ])ig mail order concerns; 
these are widely distributed, and those I 
have come in contact with are all standard 
factory-built sets, built un<ler R. C. A. pat¬ 
ents. The Sears-Roebuck **Silvcrtone” sets 
are nicely put up ami, if one liad a diagram 
to follow, it would hcl|) considerably. 1 
rec(*ntly had a ease (d‘ the primary winding 
in the power traiisfoniier being open, and 
I couki have used a diagram to consider¬ 
able advant>i 4 re. It was easily repaired, once 
l<K“ated and the transformer removed; but 
it was some job tiacing out the connections 
with nothing to guide nie. 

I was called in this morning to see a re¬ 
fractory CrosJey, that proved to have only 
a hrokcji heater in the *27 detector. When 
first turned on, it gave full volume, then 
gradually ilicd down and as gradually came 
on again. Wluai the porcelain surrounding 
the fdament was cool, it held it together, ami 
current passed. M'hcn the jiorcclain ex¬ 
panded, it eausetl the fdament to spread, 
vntli conseipient fading; and, when the i>or- 
celain cooled, contact was rcstoreil, and so 
on. I knew as soon as I heard it that trouble 
was in the detector. I put in a new tube, 
atul everything was O,K. 

T'be tube cost me ti^l.27, and I charged the 
set owner ^i.50 for a few iniimtcs’ work— • 
and she was tickled pink. I understood this 
wlu'ii she told me that slie had called a man 
from one of onr largest service companies 
and, after making several highly important 
tests, he had told her that the jiower plant 
w.is shot and he would have to take it to 
lilt shop. He fold her that it would cost 
between and to rejiair it, and 

cliaiged lier i^’2.00 for the information. For- 
Innalely, slie was not siitViciently impressed 
by Ids wisilom, and didn’t let it go. After 
she recited all this to me, 1 thought pcrhajis 
I bad better serntinize the set a bit closer; 
blit a thorough test revealed iiofliiiig wrong, 
and it’s going like a house afire. 

I have already received two more calls, 
directly traccalde to this eustoiner. So my 
old theory, *‘(ioo<l work is the best advertise¬ 
ment” has again pToved itself. 

TllOS. C. (iLXTUV, 

West St., Lott Amjele.^, Calif. 


PROTECTION AGAINST LIGHTNING 

Editor, UAino-CriArr: 

T noted an article in a recent issue of 
RaukhCrait regarding liglitning and its ef¬ 
fect on aerials, ami I w’onld like to say a 
few words about my exjierience with it. 
I have never fouml a lightning arrestor tliat 
could be depended on in diverting lightning 
and preventing damage to radio sets or 
radio apparatus. 1 have lu'ver fonml a 
S.1M),T. swhtcli that has faileil to save the 
set and accessories, when iiseil. 

For instance, suppose yon install a light¬ 
ning arrestor lictw'een aerial and ground; 
and then leave the set's light cord attached 
to the lamp socket. AVell, when you think 


everything is all right after a severe storm, 
you discover the lightning had done damage 
to the receiver and the thing is dead or 
smokes. Fact is llic lightning or excess 
voltage over the light line has done the 
damage; it did not come over the aerial 
at all. 

The only safe method I know of in ])ro- 
tccting A.C. sets is to use the throw switch, 
absolutely disconnect iiig the aerial and 
ground both from the receiver by using a 
D.P.D.T. switch instead of S.P.D.’r. Then 
use a safety ping between tlie liglit socket 
and the rc(‘civcr i»lug wdiich protects the set 
from excess voltage; such a device is avail¬ 
able on the market in several makes. I luavc 
replaced these after high-voltage anil light¬ 
ning strokes, so called. If a Service Man 
will protect a set by above methods, all 
damage by storms, etc. will he reduced to 
the zero point. 

Any kind of a splice in the aerial and 
ground should be avoitled. 1 do not recoin- 
mcml even a soldered connection, except 
to ground rod. Even then it should be 
waslied w'ith alcohol, wrapped witli heavy 
tinfoil and again with heavy in.siilating tape; 
and the rod driven under the ground out of 
sight witli lead covered up to point of en¬ 
trance to window. 'Hiere is too much back 
firing to dcjiend on an arrestor. Even with 
only a groimd wire attached, a set can be 
damaged; as a jolt will slioot up tbrough 
the ground and into the set. 'I'here is no 
excuse for damage to receivers when switches 
and safety socket plugs can be had at so 
little cost. 

It took me some time to find this out, 
but I know' w'hat I am talking about from 
the service that w'as required by the old 
method. T never have aiiv trouble now. so 
I pass it on. The fellow' that know'S, or 
lliinks, he know's the old method is all right, 
will wake up sonu* time w'ith his invn set 
blowm. Lightning and elect ricity work funny 
e.ipers some times, and the safe way is to 
break their pntli. 

Roy C. Hyuk, 
Rolvoh, Iowa, 


GETTING TOGETHER ON SERVICING 

Editor, RADio-CuArr: 

T'here are two sides to the ipiestion — 
dealer service vs. iiulcpendcnt service: and 
to illustrate this, I may tell what has been 
done here. At a meeting of the dealers in 
lliis town, the matter of service was gone 
Over; and it w'as agreed that none of tliem 
had work enough to hire a Service Man 
of his own; so 1 proj)o.sed to nn(h‘rtake the 
service work, and it has worked out fairly 
well as follow’s: 

'Pile usual charge for service work here 
is now’ $I..50 per lioiir; and 1 undertook to 
do their work at .‘*sl.00 per liour. giving them 
an Opportunity to make a profit on it. At 
this rate, tliey w’ere to bring the work to 
my sho]), and call for it when finished. On 
outside calls, the rale was the same, plus 
the time sjient in servieing the set; pro¬ 
vided it was one of their customers who 
called and the job was referred to me. 


When a set must be brouglit to tbe shop, 
on a job of tins kind, the dealer is notified 
when the work is completed, and of tlie 
charges. 1 then deliver the set to the cus¬ 
tomer, collect the full charge, and credit 
the dealer for the amount due him, which 
is to he applied on the next job he brings 
in. Parts required for the service of any 
set arc sujiplied by the dealer who sohl the 
set; for these he charges full retail price, 
anil we collect the labor charge. If the set 
is brought in by the dealer, and w’e furnish 
the rejiair parts out of our own stock, we 
i‘l large for them at the retail price, and he 
makes liis jnotit on the labor allowance. If 
new’ tubes or other aceessoiics arc reipiired 
for a call that is referred to us, we put 
them ill and charge the regular price. We 
have not yet been faced witli the problem of 
service when selling new’ sets; but will prob- 
alily find a way out. 

At every oiiportimity, I talk with the 
owner of a railio set and try to bring the 
coiiveisation around to .service — the kind 
they get find w'oiild like to get. This gives 
me an insight into how Service Men work 
in other tow’ns; and I try to profit by what 
is told me. This brings me to the question, 
of cleanness. 

Many set owners have said to me; ‘T 
hate to have that Service Man in the house; 

I am afraid he will leave grease spots 
around.’* *I'here is no excuse for a Service 
Man’s wearing dirty clothes; as servieing 
is not a dirty job. I do not say tliat we 
should dress to the jieak of perfection; but 
at least our clothes, hands, etc., can be 
clean. 

'file same principle applies to tools; how 
many people say “He lays his tools any¬ 
where and I don’t like it.” That is why a 
yard of cloth is alw'ays carried in niv kit, 
to plaee my tools on. Or, again, they say: 
'Mlis screw driver slipped and he put a 
long scratch on my front panel.” 'I'liese 
scratches can he covered over with a little 
stain, so that I hey do not show; but the best 
rule of all is to go slow on a front panel. 

Then too, they say: '‘he promised to eome 
at once, hut did not show up for a week.” 
So, if yon eannot do tlie work in a reason¬ 
able time, say so and don’t let it ilrag. To 
Sinn lip, he clean, polite and careful. 

An iinnsiial ease of trouble was found, 
some time ago, in an Atw'aler Kent “55,” 
w'hicli intermiltently made a noise as if it 
was warming up again. I found that one 
of the ’4.5s would light for a while, and then 
go out again. 

In a new Silver receiver, oscillation which 
could not be stopped by exchanging tubes 
w%‘is corrected by ebaiiging the dial light 
leads to the tirst audio filament circuit in¬ 
stead of I lie detector. I’liis removed unde¬ 
sirable coupling. 

When the volume drojis in a set, look for 
loose connections to tbe cathode resistors; 
and, in cliea|>er sets, when by-j>ass eon- 
dense rs blow, (‘heck the resistors also, for 
they are apt to go too. 

F. C. Rockmii.l, 

St. Hetjitt Fo//.v, .V. 7. 
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HOWARD “MODEL SG-A” SCREEN-GRID RECEIVER 


This radio set is a product of Howard Radio 
Co,, Sotitli Haven, Mich. A novelty in its 
design is the type of the tuning scale, which 
is a white strip, graduated in kilocycles, ar¬ 
ranged to slide from side to side. 

Following are the }>arts values used in this 
receiver: Tuning condensers C, .00036-nif.; Cl, 
0.25-mf.; C2, C.l, C5, 0.9*mf. (in individual 
shield cans); C4. 0.5-mf.; C6, C7, .001-inf.; 
C8, C9, CIO, each 8 mf. (Mershon electrolytic 
triple unit). 

Volume in this receiver is controlled hy the 
tandem unit R1-R2. The resistance of K1 is 
20,000 ohms; K2, of the “tai>ered’* type, lias a 
resistance of 10.000 ohms niaxiininn (two-thirds 
turned, about 2.500 ohms; and one-third reading, 
about 10 to 25 ohms); K3, 300 ohms; K4, R6, 
10 ohms; R5. 15,000 ohms; 1<7, 900 ohms; R8, 
1,600 ohms; R9. 2,300 ohms. The reproducer’s 
field coil has a resistance of 2,400 ohms: and 
Ch. 2 is a 200-ohm unit rated at 20 henries. 

The primary of LI has a resistance of 9.5 
ohms; while the primaries of L2, L3, L4 have 
a considerably higher resistance—245 ohms. The 
resistance of the primary of the input trans¬ 
former T1 is 1,200 ohms; of the secondary, 
total, 10,000 ohms. The jirimary of T2 has a 
resistance of 400 olims. 

0()erating current supply values for this set 
follow (tube out of socket): Filament potentials, 
VI, V2, V3, 2.45 volts; V4, 2.47 volts; V5, 
V6. 2.33 volts; V7, 5.60 volts. Plate iioten- 
tials, \T, V2, V3, 171 volts; V4, 167 volts; 
V5. V6, 272 volts. 

With the tul>e utiiler test placed in a standard 
analyzer the following readings may l)e ob¬ 
tained: Filament voltages, VI, V2, V3, 2.3 
volts; V4, 2.35 volts; V5, \ 6, 2.18 volts; V7, 
4.56 volts. Plate potentials, VI, V2, V3, 164 
volts; \ 4, 152 volts; V5, \'6, 254 volts. Grid 
bias potentials, Vl, V2, \'3, 2.88 volts; V4, 
14.7 volts; \ 5, V6, 48 volts. Cathode i>oten- 
tials, VI, V2, \^3, 3.12 volts; V4, 12.4 volts. 
Normal plate current readings, VI, \’2, \'3, 
3.6 milliami>ercs; V4, 1.1 ma.; V5, V6, 26 ma.; 
\'7, 60 ma. Screen-grid potentials, VJ, \'2, 
\'3, 68 volts. 

These values were obtained with a line po¬ 
tential of no volts, and tlie power transformer 
PT set on 110-\»olt tap, volume control full 
on and tuning control turned to lowest fre¬ 
quency. 

If a bridge is available for measuring the 
mutual conductance of the tubes to be used in 
tlic set, note that a value of 1050 mmhos. is 
average, 750 mmhos. is low, and tubes reading 
higher than 1300 inmlios. probahly will cause 
circuit oscillation. Screen-grid tubes having 
a plate current ranging between 2.5 and 3.1 
ma. usually arc good ones for this receiver; 
those reading highet may cause circuit oscil¬ 
lation, and those reading lower may result in 
poor volume. 

In instances where the set has been allowed 


to stand idle for some time, it may be found 
that tliere is a very noticeable bum in tlie 
reproduction; this is an imlication that the 
electrolytic condensers are in need of re-forming. 
This is simply done by leaving the set tiirne<l 
On for about fit teen miinites. with all tnltes 
except rectilier \7 remo\ed from their sockets. 
(This puts about 400 volts across the filter 
electrolytic condensers.) However, the correct 
forming time will depend ni)Oii the length of 
time the set has been idle; merely rc|>cat |)ei- 
formance nntil correct operation is obtained. 
The reason the set may act in this way, when 
first turned on, lies in the fact that the leakage 
current through the electrolytic condensers has 
increased appreciably, thus lowering tlie voltage 



111 this fuodulatcd R.F. oscillator, the vari¬ 
able (trid leak controls the audio note. 
I'oltmeter FM may connect c.r/cr»ia//y for 
initial scttiiips; the tif' jacks being insulated 
from the shield. The number of coil tvrns 
TC'j’// z-ary utitli the tuning capacity employed; 
the oscillator may be calibrated against 
broadcast statioust if desired. The amount 
of testing signal coupled into the set under 
iuspeetion is determined by the IZi-ohm 
I’artable resistor. 


On the tulics. Checking the voltages is a con* 
venietit way of finding out when the condensers 
again are fully formed. This forming opera¬ 
tion will not be necessary if the set is in oper¬ 
ation at least one hour Cacli day. 

Each make of radio set has its own particular 
design, which respomls best to certain types of 
service procedure; and therefore the method ofi 
re-ganging the condensers in this receiver (called 
by the inamifncturer “rc-gaining the set") will 
be descril>cd. 

In no case, when regaining the set, should 
the compensator condensers be adjusted with 


the set cover removed. Before attempting to 
iniprove the gain of the receiver, it is necessary 
to see that, when the ttining <lial is swung 
as far as possible to the right, all the con¬ 
densers arc entirely meshed; otherwise, the 
condensers will not track over the entire tun¬ 
ing range. Should this procedure indicate that 
one or more of the condensers is not entirely 
meshe<l, a<ljustment of this condenser may be 
inarle by rotating it; and for this 0 |)eration, set 
screws holding the condenser to the drive pulley 
are provided. 

if it is necessary to adjust the trimmers to 
an extreme setting for maximum reading oii 
a meter (connected across the voice coil at M), 
re-adjust them to a more central position and 
move the serrated plates on the condenser rotors 
until meter M shows maximum deflectiou. 

.\n oscillator of somewhat unusual circuit 
design is recommended as particularly con¬ 
venient for re gaining this set; its circuit con¬ 
nections are reproduced here. To cdtuplete the 
connections for the use of this test unit, con¬ 
nect an A.C. voltmeter, with a scale of 0-3. 
across the leads of the voice coil of the dynamic 
reproducer. 

Next, with a “twisted pair,** connect the 
“Ant.*' and “Cnd.** of the set to the })Osts pro¬ 
vided Oil the shielded R.F. service oscillator, 
adjust the oscillator for a frequency of 1400 
kc., and adjust the 30-ohm filament rheostat 
until the voltmeter \‘M reads 3 volts, 'riicn, 
adjust the 125-ohm rheostat (which may be a 
125-obm potentiometer connecied as a rlieo* 
stat) until the A.C. meter M indicates 1-0 
volt, 

.Vow. insert a screwdriver in the hole pro¬ 
vided III the chassis cover and adjust the com¬ 
pensator on the \atiabie condenser tuning the 
input circuit of VI, until maximum detlection 
of the A.C. voltmeter is obtained. Then follow 
to the next stage, adjusting the rheostat for a 
1-volt deflection. Duplicate these operations at 
950 and 550 kc. 

The Service Man is cautione<l to check care¬ 
fully the line connections to this receiver, if 
it has liecome necessary to remove these leads, 
and to make sure that the connections are in 
accord with the diagram of the receiver. Other¬ 
wise, either a short may result an<I cause a fuse 
to blow, or a [tortion of the primary winding 
of I’T may be burneil out. 

For proper ventilation (and therefore longer 
life of the screen-grid tubes) the set cabinet 
shouhl Ijc placed at least three inches from the 
room wall. 

To check the line terminal plug connections 
for best ojieration, follow’ this procedure; tune 
in a distant station, reduce the volume, and 
tlicn very quickly reverse the position of the 
line plug in the wall plate (before the tubes’ 
beater elements have a chance to cool). In¬ 
creased signal strength often will be noted in 
one position of the line plug. 
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ALL AMERICAN-MOHAWK “MODEL D” LYRIC RECEIVERS 


Tliis radio set, inanufacttircd Iiy All-American 
Mohawk Corp., North Tonawanda, N. Y., is 
made into a number of ditTerent cabinet jobs. 

I'ollowlng arc the values of the units in tlic 
assembly. Resistors: Kl, 10,000 ohms; R2, 
7,500 ohms; RJ, 200 ohms; R4, R5, 30,000 
ohms; R6, 300,000 olims; R7, 70,000 ohms; 
R8, 1.0 meffohm; k9, 900 ohms; RIO, 300 ohms; 
kll, 1,000 ohms; R12, 2.000 ohms; Rl3, 2,000 
ohms. The ganged timing condeii.sers arc of 
,00034-mf. capacity; the others measure; Cl, 
C2, 35 minf.; C3, C4, .05-mf.; C5, Cl4, 0.5-mf.; 
C6, .00025-mf.; C7. .0001-mf.; CS, .02-mf,; 
i:i0, Cll, 1.0 mf.; Cl3, 1.5 mf.; Cl2, .073 mf. 
and C9, 0.5 mf. 

The following hgures are given as the aver¬ 
age D.C. potentials for the tubes in this set 
wlien measured, on a high-resistance meter, 
with the leads on chassis and tube prong. The 
volume control R1-U2 tmist be on full-volume 
position; and the line potential should not 
exceed 115 volts. 

Cathode voltages; Vl, \ 2, 1.6; V3, 5.0; V4, 
10.0: plate voltages; Vl, V2, 140; \‘3, 50; \'4, 
130; V5, V6, 300; screen-grid voltages; Vl, 
V2; 90; V3, 35; control-grid voltages; V5, V6, 
50. Filament voltages are; \ 1, V2, \ 3, \ 4, 
V5, V6, 2.45. 

The color cotle of tlie resistors in this set is 
given: R8, black with red end; R6, orange with 
green end; R7, orange; R4, R5, white; R3, red 
with black ends. 

In tins receucr a 24 hcnry choke coil is used 
as Ch. 1; it is tuned by Cl2. In the 25-cyclc 
set, the inductance has a value of 50 henries, 
and the tuning condenser Cl2 required (to form 
a 120-cycle rejector) has a value of 0.2-mL 
1‘his circuit arrangement for reducing hum to 
a niininuim should lie carefully noted. 

Tlie color cotie for the by-pass comlenscr 
block is as follows: 0.05-mf., red leads; 0.5 
mf., blue lead. The filter condensers, con¬ 
tained in their metal cases, have a black lead, 
indicating ground; green lead, 1.0 mf.; solder¬ 
ing lug next to green lead, .073-mf.; lug next 
to red lead l O mf.; red lca<l, 1.5 mf. 

The lone control switch Sw.l is located at 
the rear of the cliassis, next to the antenna 
and ground hintling posts. 

The tandem volume control Rl, R2, is of 
the tapered-resistance type, with a hop-off re¬ 
sistance value of O.lS-ohm; and replacements 
should be of the same ilesign. This low re¬ 
sistance value is necessary to obtain Complete 
control of tlie Volume of the receiver. 

The c-ablc tension sprijig on tlie tuning con¬ 
trol’s fabric cable should be stretched to an 
overall length of Ifi in., or more. Should this 


length be less, it may be Corrected by shorten¬ 
ing the cable. This is most conveniently done 
hy unhooking the spring, tying a knot in the 
cable, and then again connecting the spring. 

Tip jacks _11 are for a ])honograpli pick-up,, 
which must be connected matuially by removing 
the jumper and inserting the tips. The volume 
control is turned off. 

The K.l'. transformers are of special design, 
and each has a two-section primary. One sec¬ 
tion is resonated by means of a condenser (Cl 
or C2) to a wavelength above the broadcast 
band; the otiier is effective at the shorter wave¬ 
lengths. When the shorter wave stations are 
being tuned in, condensers Cl and C2 act as 
by-passes; at the longer wavelength both coil 
sections aie effective. The purpose of this 
“staggered’’ design is to obtain more even am- 
plihcatioii tlirougliout the tnning band. 

’I'lie screen-grid detector V3 is wired for 
plate-rectification, and is resistance-capacity- 
coupled to the first stage of A.F. 

Connected to the rejiroduccr is a 4-condnctor 
cable terminating in a plug which is to Irc 
inserteil in a socket (on tlie chassis) marked 
“speaker;” it is A in the diagram. The two 
primary plate leads from T2 are brown and 
yellow, the two speaker field leads are red and 
white; tlie lod one lieing connected also to the 
center tap of T2, 

Lower transformer PT has a 5-volt winding 
S2, two 2i/^»-volt windings S3, S4, and the 
usual high-voltage secondary Si. 

Filter tnning condenser Cl 2 is within the 
filter condenser can. 

As a matter df record it may be of interest, 
to some of our readers, to list the cipiipmcnt 
suggested by the makers as necessary for Out¬ 
side service, namely; a high-resistance voltmeter 
rending 0-50-250; a battery and high-resistance 
meter for continuity testing; a kit of radio 
ser\ice tools; a set of tested tulx.^ for puri>oscs 
of comparison or replacement with those in the 
receiver. WHicrc shop service is necessary the 
following items arc recommended; an andio- 
mo<inlated oscillator for halancing; an output 
meter (tliermo-galvanomcter, preferably. The 
design and use of sucii units has been given 
in past issues of Radio-Craft) ; and a tested 
dynamic reproducer for this model cliassis. 

In this receiver model, the procedure in bal¬ 
ancing IS as follows: connect the output test 
meter in series with voice coil of reproducer, 
tune set to apjiroximately 1,500 kc. and tune 
Oscillator to set; of course, placing oscillator 
sufficiently near set to be heard- 

To protect output meter ag.iiiist burn-out, 
shunt it with a 6-olim rheostat, which will 


serve also to control Jhc detlection. Also, dur¬ 
ing the first part of balancing the set this re¬ 
sistor may l>e set to short tlie meter, ami the 
tests conducted by ear, (Greater precision is 
obtained later by cutting in about one-lialf the 
resistance of this shunt. 

Now, adjust the trimmers for maximum de¬ 
flect ion of the meter, starting from the antenna 
circuit. 

Further halancing should take place at about 
1,100, 750, and 570 kc. However, the adjust¬ 
ment is to be made by heuding the slotted sec¬ 
tions of the rotor plate, slightly, instead of 
adjusting the trimmer condensers. (I'or this 
adjustment a fiber strip will be handy.) To do 
a real joli, the set should he clieckcd pgain at 
1500 kc. 

Slightly distorted reception and reduced vol¬ 
ume may he due to an open in one-half the 
secondary of T2; which is conveniently checker! 
by removing one tiilie and noting reception. It 
is |)ointcd out that a quick and Convenient test 
of the entire audio system and jiower supply 
may be made by checking the performance of 
a phonograph pick-up connected to tip-jacks Jl. 

Abnormal bum tistially can be traced to 
troubles wliich have been descrilK-d in past 
issues of Radio-Craft; but, for the sake of 
completeness these possible causes arc given 
here: filament or heater wires grounded to 
chassis; socket prongs grotitided to chassis by 
solder; defective liy-pass or filter condensers; 
grounded biasing resistors; unbalanced or de¬ 
fective type ’45 tube; defective ’80, perhaps 
with Only One plate functioning; open C12; 
reversed field coil leads; defective detector tube. 
In the latter instance, a convenient check is 
to iiitcrcliangc the detector and one of the R. F. 
tubes. If this clears the trouble, it is not 
necessarily an indication that the tube need be 
replaced by a new one, if it functions satisfac¬ 
torily in the R.F, jiosition. 

Wlicn checking the receiver for antenna or 
light-line interference pickup, do not forget, 
after removing the aerial lead, to .short the 
antenna and ground leads; as the pick-np ftom 
the binding posts only may be considerable in 
some localities. 

The rccommemled antenna length for this set 
is 85 feet, including lead-in. 

If it iK-comes necessary to replace resistors 
RI, R2, or condensers Cl, C2, C7, or Cl2, 
exceptional care should lie taken to obtain the 
correct types and values in the replacement 
units. In particular, condenser Cl2 must lie 
exactly right to resonate the circuit Chi-Cl2 
at the second harmonic (120 cycles) ripple of 
the 60-cycle A.C. line-frequency. 


Diagram of 



connections of the All Amcrican-Mohazvk '"Model D” Lyric soccn-grid rcceirvr; a jumper closes the circuit at Jl when a p/icnio- 
graph pick-up is not m use. Tone control is obtained with switch SIVA, 
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Principles of Automatic Uolume Control 


By WALLACE SALZ 


R ECEXT advertisements have played 
up various methods of automatic 
volume control. Mention has l>ecn 
‘’made of two-element detection with 
linear projicrties, and simultaneous auto¬ 
matic volume control; other advertisements 
and bulletins refer to the “Multiplex'’ de¬ 
tector. Still dilTercnt advertising: mentions 
automatic volume control as a feature, with¬ 
out reference to any one particular arrange¬ 
ment. 

Generally speaking, the two-elenient de¬ 
tector is very iinieh like the system hearing 
the trade name “Multiplex." Perhaps the 
word “two-element” is confusing. It means 
just \vhat it says; although it might he dif¬ 
ficult to reconcile the old inetUeient two- 
element detector with modern times. A})- 
parently an obsolete device has been resur¬ 
rected. 

Such is actually the case, except that mod¬ 
ern ingenuity has converted that ineftieient 
device into one which enables performance 
not even imagined when the two-elcmenl 
tube was in its heyday. As such, it is find¬ 
ing wholesale application. It should he un¬ 
derstood, however, tliat reference to auto¬ 
matic volume control does not alw^ays mean 
the two-clement tube. 

As to the two-elcrnent tube itself, w’c re¬ 
alize that such tubes are available only as 
reetihers in the form of the *80 and '81, 
Hcference to the two-element tube as an 
autoniatic-vohnne-control tube means that 
the normal three-element tube is connected 
and utilized as a two-elenient tube. Such 
a change consists of linking (externally) the 
plate and grid elements, or of changing 
the plate eirenit return. How this is done 
will he sliown later in this text. 

Ill the meantime, suppose we answer an 
oft-repcate<l question. 'Must what is auto¬ 
matic volume control:"** The question is 
(piite logical, despite the explanatory title. 
The answer is naturally independent of the 
type of lube used but, on the otlmr hand, is 
associated with tw'o other (juestions, n;iinely: 
“Docs it actually increase the sensitivity of 
a receiver?** atul “Does it coiinteraet deti- 
eiencies in transmission?" Witli respect to 
what constitutes automatic vohitne control, 
we can say lhat tlie signal received is ern- 



In this system the regulator tube D3 aclj os 
a tico-clcrnefit detector, the f>iate and grid 
being electrically joined. 


ploycil to Automatically vary one or more 
operating potentials, and thus cause an in¬ 
crease or decrease in the sensitivity of the 
receiver. Paradoxically speaking, an increase 
in signal causes a decrease in the signal. 

Such an arrangement differs markedly 
from the manual forms of volume control 
utilized in the audio-frequency amplifier; but 
it duplicates, in an automatic form, the ac¬ 
tion secured when the grid-bias form of 
manual volume control is utilized in llie 
j adio-frc(|iiency amplifier. To say that the 
same action is secured is of course not do¬ 
ing Justice to the automatic system; since 
the automatic arrangement affords the ad¬ 
vantage of minimized physical effort, greater 
eoiiveiiieiiec, more rapid operation anil, last 
hut not least, more uniform response. Ail- 
mitting all of the above, the fact remains 
that the actual means of controlling volume 
(such as a variation of tlie radio-frequency 
grid hia.s, or of the screen-grid voltage) is 
the same in both the automatic and the 
manual systems. In ttie former, the signal 
itself is the actuating agent; whereas, in 
tlie latter system, it is manual. 

The Sensitivity Level 

As to the action of the automatic control 
upon sensitivity, we are confronted with an¬ 
other pcciiliar state. The automatic system 
does increase tiie sensitivity of the receiver, 
ami then again it does no such thing. It 
is a matter of viewjmint; just ns the manual 
method of varying the grid bias increases 
the sensitivity of tlie receiver, yet doi‘S no 
such tiling. In sum anil substance, tlie inaxi- 
mimi .sensitivity of a radio receiver for any 
one location is very definitely limited; hut 
a variation in sensitivity is possible between, 
say, zero and the niaximuiii decided upon in 
the design of the system. 

Thus, neither the automatic system or the 
manual control adds to the sensitivity of the 
receiver. Hoih systems vary the sensitivity 
hetwt-en the zero and the maximum deter¬ 
mined by design. This means that tlie use 
of an automatic volume control will not in¬ 
crease the range of a radio receiver. It 
will provitic a means wlicrehy one may turn 
the dials and tunc in all stations within the 
.sensitivity range of tlie receiver; winch is 
an action not possible with a manual form 
of control in tlie same part of the receiver. 

Allied wntli sensitivity is the sulijcct of 
the correct inn of transmission deficiencies. 
It lias been said that the antonuitic volume 
control eonnteraets fading. No such thing! 
It jirovides better response during the fad¬ 
ing of a signal by varying the sensitivity of 
the receiver in an inverse iiianrcr, thus in¬ 
creasing sensitivity as the signal strength 
wanes. However, the maximum sensitivity 
tieing limited, it is very |K)ssible that tlie 
signal will fade out entirely; and no amount 
of auloinalie volume control will bring it 
hack until the signal strenglli again in¬ 
creases to the value determined by the de¬ 
sign of tlie radio receiver. 

Naturally the aiiloiuatic form of control 
enables more uniform res])onse, without the 
need for readjushnent of the manual con¬ 


trol every time a new station with different 
signal level is tuned in. Tims it may be said 
that, in a certain manner, automatic volume 
control uiiiiiniizcs the dilliculties caused by 
fading. 

The TwO'Element Detector 

AVe made the statement that the conven¬ 
tional three-element tiilie is employed as a 
combination two-elcment detector and auto¬ 
matic volume-control system. In view of 
the fact that s>'slems w’liieh employ such ar¬ 
rangements are quite numerous, and yet not 
exactly alike, generalization only is possible. 
However, lliese data are sulHciently similar 
to the actual systems to afford a correct 
conception of the actions taking place dur¬ 
ing tlieir operation. 

One of tlie paramount virtues of the two- 
elcuieiil detector is its “linear response;’* 
by w'tiich is meant a certain relation be¬ 
tween the input and the output signal volt¬ 
ages of the lube. To l)e linear, the output 
voltage must lie proportional to the input 
voltage. Thus, an input signal of twice 
normal magnitude will provide an output 
signal equal to iw’ice the normal magnitude, 
'riiis is in contrast to the phenomenon en¬ 
countered witli the “sipiarc-Iaw detector,” 
wlicrcin a two-fold increase in signal input 
multiples tlie output four-fold. 

At the same time we must give credit 
where credit is due. The two-clement tube, 
acting as it dors, does not amplify; whereas 
the three-element tnlie used as a square-law' 
detector, amplifies as w’cll. This, how-over, 
introduces no ilitficiilty; since the normal 
amplification available with the present-day 
receiver is suflicient to overcome the deficit 
at this point. As a matter of fact, another 
amplifying tube is usually used in connec¬ 
tion with the two-element detector. 

At first glance, one would imagine that 
the need for anotlier amplifying tube intro- 
iluces an unnecessary expenditure; hut upon 
.second thought, the use of the amplifying 
detector would make necessary another tube 
to provide the automatic control. Thus, six 
of one and a half-dozen of the other. At 
this stage <»ne w'oiild ask, “Why change? 
Tlie reason is foiiiul in the fact that the twm- 
elcMierit tube w'ill handle more input than its 
three-clenient relative. As to the use of a 
tuning meter, both systems could use one to 
advantage. 

Detector as Volume-Control 

Show in its simplest form, the two-elerncnt 
detector is employed as illiistrated in Fig, 1. 
One significant fact must he mentioned: 
w’liei-eas the three-element tube can he used 
w-ith liincd-lnpiit systems, the two-element 
tube cannot be used with a tuned input sys- 
Icni because it increases the resistance of 
the tuned circuit with the conseipient bad 
efi'ects. Hence the input must be of the 
untuncil transformer-coupled type, or iin- 
jiedance or resistance. 

P^ig, 1 shows this tube operated in con¬ 
junction w-ith an untuned transformer. The 
grid and plate of the *27 tube V:i, used as 
the coiuhinatinn two-elcment detector and 
volume control, arc joined. If the second- 
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ary S of the untuned transfonncr supplies 
the signal voltage, tlie complete deteetor- 
tuhe circuit rcseuihles an ordinary rectity^ 
iiig systcju in an eliminator. 'I’lie resistors 
U and K1 constitute llie load upon the de- 
lector tid)e and can ne classilied as the 
voltage-divider system. The ordinary elimi¬ 
nator inter is omitted. 

Ueferring to the diagram, a signal voltage 
causes current to flow through li and 111, 
producing a voltage drop; this current is 
due to the ])rescncc of the signal upon the 
comtuned grid and jilate, lioth elements 
functioning as a common anode. During 
the positive lialf of the cycle, eiirrent flows 
between the calhotle and anode and, as in 
the normal rectifying system, this current 
is present in the l(»a(l. The <lrop across III 
is then applied to the grid of the tube 
marked \'2, and the drop across U and 111 



Fig. 2 

the ciraiit shown here, the volume control 
is across the output of the poxoer tube. It may 
readily be applied e.rterually to a set of older 
model, 

is applied to the grid of the lube marked 
\’l. The grid resistors and li:} are 
ordinary isolating resistances, operating in 
conjunction witli the capacities C*2 and Cl. 

At this point one becomes inteiested in 
the normal l)ias, witliout any signal input, 
into the j:lctector-rectiller. This bias is se¬ 
cured troni the eliminutor's voltage divider, 
across resistance ill, connected between the 
grounded jxiijit upon the divider and the 
return to the rcefifici, 

Ivxaiiiine the circuit; yon will note that 
the cathodes of Vl and V‘2 return to ground. 
The path of the ])Iate current, accorditig 
to normal acceptance, is through the cath¬ 
ode to ground and then tliroiigli the resist¬ 
ance H4. 'I'lie droj) across HI* is then allied 
tin (High the isolating resistance R5 through 
U and HI, to Vl through ICl, and to V2 
through H2. The A.F, signal is jiassed to 
the audio amplifier through H(i, which serves 
to keep n,V. current.s out of the A.F. sys¬ 
tem; tliis work is aided by the .OOOl-rnf. 
bypa.ss comlenser Ct. Such is the action 
of the two-elemcnt detector. 

Other Forms of Control 
Of ef|ual interest are the other forms of 
automatic volume control. One such system, 
euiployiiig a sc]iarate tube, ojicratcs iijion 
the andio-fre<|iieiicy signal as applied across 
the loud speaker; its control is tliat of the 
H.F. plate voltage. (The .sy.stem is that 
originated by Williamson of Carnegie Insti¬ 
tute of Technology.) The circuit (Fig. 2) 
is simple in operation, and the control tube 
is actmilly a vaciiuni-tube voltmeter. An 
examination of the diagram di.scloses that 
the plate voltages for the output tube, the 
Control tnlie and tlie radio f?'C(|Ucncy am¬ 
plifiers are secured from the same source. 
lIowe\er, the j>late voltage for the radio¬ 


frequency and the control tube is less than 
that applied to tlie power tube, as deter¬ 
mined In the control resistance K. The 
plate voltage for the radio-frequency tubes 
is applied tlirougli the choke L located in 
the plate circuit of the control tube. Any 
valuation of 11 will naturally change the 
voltage applied to the control’tube and the 
nidio-frciiiicncy amplifiers. If, for some 
reason, the current through ll is changed, 
and the voltage drop across tliat resistance 
is increased, the voltage effective at point 
X will be less than before the increase in 
current. 

Now, if a signal voltage is applied acro.ss 
the output tube’s primary, this voltage i.s 
applied across tlie grid and filament cir¬ 
cuits of the control tube; since both fila¬ 
ments are common. This voltage causes an 
increase in current in the plate circuit of 
the control tube, and retluces the voltage 
at the point X, This condition results in 
a reduction ol the voltage applied through 

I, to the plates of tlie radio-freipiency lubes. 
Since a reduction in plate voltage increases 
the jilfite resistance, such reduction decreases 
the aiuplificalioii available witli the tube; 
because it ilccreases the niutual conductance 
of tlie tube or tubes as the case may be, 

Tlie output tube and the control tube are 
of like character; but, tiy adjustment of 

II, it is possible to arrange the character¬ 
istic so that the plate (‘urient will increase 
when a signal is applied to tlie grid. The 
adjustment of ll permits the setting of the 
control tube for whatever volume is desired. 
Tlie circuit shows the control tube connected 
across the output transformer jnirnarv; such 
wiring is not imperative. It is possible to 
connect the control tiilie across the sjieakei' 
ten 111 mils; in which ease a separate “C” 
battery is required for the control tube, 
witti correct connection of the volume-control 
resistance, so that the bias may be applied 
to the control hibe. 

It might be well to make a few additional 
rcinaik.s, about the II.F. plate voltage being 
reduced by the action in the control-tuhe’s 
])latc ciicuit. A<‘Cording to the diagram, 
the choke D is in series with the plates of 
the H.F. tubes and I lie soiirec of voltage; 
the same may he said of the resistance H. 
Hence, any reduction of voltage by an in¬ 
creased drop across H will reduce the volt¬ 
age effective through L. 

One natural advantage of this form of 
control i.s that it is possible to «Tpply the 
control circuit to a completed receiver with 
luiriimum clianges in circuit structure. 

Control by R.F. Carrier Volta^Je 
Another form of control circuit operates 
by virtue of tlie action of the H.F. carrier 
voltage. Such an arrangement affords a 
distinct advantage over the audio signal 
control, because it is independent of the 
intensity of the audio ficijuencies. 

The wiring diagram of such a system is 
sliowrr in Fig. :i. This is not as siritple as 
Fig. 2, but cIo.se examination will clarify 
})oinls which do not apjiear clear in the 
description. Once again, the control trrhc 
is a vacminr-tuhe voltmeter; that is it oper¬ 
ates in like manner. The lesistOfs Hb, H7, 
and H constitute the eliminator's voltage 
divider. Now, one peiuilrarity in this sys¬ 
tem i.s the anangement of the gronrul po¬ 
tentials and tlie relations lictween jiotentials 
secured from various points along a divider. 


A resistor after all is nothing but a certain 
type of conductor, and iiolarity relations 
exist as nmeli in a resistor as in an ordinary 
conductor gcnet*ally classei.) as connecting 
wire. 

1 he oiiijmt ot the cliiiiiriatoi' is supplied 
to the j)Iate of the radio-fiC(|iiciicy amplifier. 
One such tube is enough to illustrate the 
action, and simplifies the complete circuit 
because it minimizes the number of con¬ 
nection. This H.F. tube secures one bias 
by means of the resistance Hi in its cathode 
circuit, connected between the cathode and 
the gnoitrid in the system. Inspection of 
the eliminator divider system shows a ground 
at the junction lietweeri Hfi and 117; ap- 
par'critly the conventional system of gr'Oiind- 
ing tlie most negative terminal is not used. 
Since one end of Hb connects to tlie plate 
of the H.F, tirlie, arid the other end returns 
to ground in llic eliminator and to the 
grounded end of tlie H,I\ cathode, that point 
i;j negative with respect to I lie “liicir* end 
of H6, ^ 

Now, a point may be negative and positive 
at tlie same time; the item of control is the 
relative point. riius, the junction point 
hetueen H6 and H7 is ru'gative uitli respect 
to aiiotlier point along lli>, yet is positive 
with resjiect to any oilier point along H7. 
Ibis means that, if the junction point be¬ 
tween Ho and U7 is ground, ground in this 
case is at a higher potential than any other 
point along H7. Now, the plate of the con- 
tr-ol tube connects to the ground, as shown, 
llirongh two resistances H5 and Hi; its 
Cathode connects to tire junction between 
ID and H; and the bias developed across 
H is applied to the grid of the control tube 
through the resistance H2. 

Tliis circuit is sornewliat out of the ordi¬ 
nary. The cathode of the control tube is, 
because of the connection used, negative 
with respect to ground. Hut, with the plate 
connected to ground, this plate is at a higher 
potential than its cathode and is ])Ositive 
with rc.s])eet to tlie catliode; at the same 
time, it is negative with respect to the cath¬ 
ode of the H.F. tube. 

Now', w'heri a signal is applied to the grid 
of the radto-frcqiiency litlie, the radio-fre- 
(picricy voltage develoiied in the plate eir- - 
euit of that tiilie is api»lied to the grid of 
the control tube, thi'ough tlie condenser 
Cl. This swings the grid of the control 
tube, and current flow's in tire plate cii-cnit 
of that tube through the r-esistance of H4 
and H5. .\1I audio-freqrrency current is b\- 

pa.sscd to groimd, through the capacity C2 
{Continued on potje .‘Ifi(i) 



The circuit above rroulatrs the volume, not to 
a uniform sound level, but by (jndnft a standard 
carrier-signal strength, at the detector. 
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How to Make a Good Service Oscillator 

The Service Mail often asks for details on a factory job. Here it is! 

By K. T. VEDDER and E. C. HUGHES, Jr.* 


A lthough service oscillators have 
hceii described in past issues of 
ItAmo-CRAFT, most of these have 
^ been integral jiarts of rather ex¬ 
tensive test sets (such as the “Portable 
Testing Laboratory” described at length in 
the January and February, 1930, issues). 
This oscillator, pictured in Figs, A and 
B, and covering a frequency range of 500 
to 1500 kc. (200 to OOO meters), is compact 
and complete in itself. As shown in the 
diagram, Fig, 1, it may be ojierated from 
either an A.C. light line, or batteries; and 
any tube except the screen-grid type may 
be used. 

Condenser and Coil 

The variable condenser is of .00035-inf. 
capacity, with a straight-line-frequency 
charaetenstic. It is desirable lo use a con¬ 
denser of this type, so that the number of 
kilocycles per scale division is ecjual over 
the entire scale, making more accurate and 
easier tuning possible. 

The inductance consists of 60 turns of 
No. 24 B. ^ S. double-cot ton-covered copper 
wire wound on a bakelitc form three inches 
in diameter. A tap is brought out at the 
mkl-point and the coil is painted with either 
sliellac or collodion to hold the windings in 
place. 

The coupling coil, consisting of two or 
three turns, is wound over the inductance. 
A lead from one end is brougld out to the 
coupling binding post and the other end is 
left free. 

Choice of Milliammeter 
To obtain an 0-50 milliatiipere reading 
with tlie 0-10 milliimiineter, an external 


shunt is used. The 0-50 reading is necessary 
because some tubes draw ])late current in 
this range. The shunt serves also to pro¬ 
tect the meter against overloads. 

The resistance of tlie external shunt de¬ 
pends upon the type of meter used. With a 
Weston “Model 506” milliammeter (0-10- 
ma. scale) the resistance of the meter is 
3.2 ohms. Thus to obtain a reading of live 
times ten inilliamperes, or 50 milliamperes, 
it is necessary to use an external shunt of 
0.8 ohms; since the current divides between 
the shunt and the meter in inverse ratio to 
their resistances. The jiush-button switch 
is normally closed, placing the shunt in the 
circuit. By pushing tlie button the shunt 
is removed, giving tlic normal 0-10 milliam- 
pere reading. 

T]»e oscillator is l^iiilt so that either tl»c 
110-volt A.C. house supply or “B” batteries, 
which are mounted in the case, can he used 
for the plate supply. 1 he “B” batteries are 
two small 22Vi>-volt units connected in series. 
A D.P.D.'r. switch is connected as showui, 
to change from one source of snj^ply to the 
other. Til is switch is so arranged that it is 
im]>ossihle to place both alternating and 
direct current on the plate at the same 
time. 

The lihunenls or heaters may be excited 
from either alternating or direct current. 
'I'he changeover is made by a second D.P.- 
D.T. switch connected as shown. This 
switch also is interlocked, as is the plate 
suj)ply switch, preventing the application of 
both alternating and direct current to the 
lihiments at tlie same time. 

When <lirect current from Imttcries is to 


he used, they are connected to the binding 
posts marked “Kxlernal Filament Supply” 
The alternating current is supjilied by a 
'riiorilarson “'hype 2445” filament trans¬ 
former, This transformer has three wind¬ 
ings of 1,5, 2..5, and 5.0 volts, with mid- 
taps on the 2,5 and 5,0 volt windings. To 
sujiply all types of tubes it is necessary to 
have the following voltages: 1.1, 1.5, 2.5, 
3.3, 5.0, and 7.5. I'lie 1.5, 2,5, and 5.0 volt 
values arc ohtaineii directly from the low- 
voltage windings. The supply for 1.1-volt 
tubes is obtained by taking leads from one 
side and the mkl-tap of tlie 2,5-volt wind¬ 
ings. The supply for the 3.3-volt tulies is 
obtained \>y connecting the 1,5-volt winding 
and the 5,0-voIt w'inding so that their volt¬ 
ages are subtractive; as shown in the dia¬ 
gram of transformer connections, Fig. 3. 
For 7.5-volt tulics, the supply is obtained liy 
connecting the 5.0-volt winding and the 2.5- 
vult winding in series so that their voltages 
are additive. All of these connections arc 
.shown in Fig. 3, and obtained by means of 
the tandem 6-point switch. 

Parts Required 

The following list gives tlie make and 
type of eipiipment used in the test set as 
constructed. Other materials can lie sul)- 
stituted but care sliould be taken to observe 
the necessary re<piirements. 

One .00035-uif, National variable condenser, 
and vernier dial; 

One 10Vg X hakelite panel; 

One 0-10 “.Model 506” D.C, Weston milliarn- 
meter; 

One ,02-tnf. Tobc fixed condenserf 
One 1-inf, Tohe fixed condenser; 



Fi({. A 

Here is the external apt^^arance of the service oscillator, built as a FijJ. B 

professional fob with enfjravcd panel. Ewrythin 0 is controlled The oscillator is simple enough. Batteries, and a pozver transformer, with a 

coni^eniently. The lid is two inches deep inside. selector switch, give the choice of any desired voltage. 

* Commercial Engineering and Sates Promotion Depts. Ocspcctirely) RCA-Radiotron Co. 
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One “Type Thordarson fUninent trans¬ 

former; 

Two (>-]>nint Yaxley tap switches in taiuiem; 

One 100,(HH)-oliiu grid leak and mounting; 

One Tinch coil form and K) ft. No. 24 15. 
& S. tl.c.c. copper wire; 

'Pwo Ehy standard sockets, one UX and 
one L’V; 

One single-j>oIc push-button switch; 

'Phree Ehv binding posts; 

Two 'Baxley double-pole double-throw 
switches; 

'I'wo Evercady No. 7()8 “15*' batteries. 


Fig. 1 shows the circuit diagram of the 
oscillator; Fig. 2 and Fig. A the panel ar¬ 
rangement of the apparatus. Fig. 15 shows 
the interior of the completed oscillator. It 
will he noted that the set is extremely coni- 
l»aet, y^t all parts are readily access!hie. 

When it is impossible to obtain an out¬ 
side signal, the oscillator will supply a signal 


of any desired frc<picncy in the broadcast 
band (50d-15(M> kilocycles) for testing a set. 
It may be usetl also as a wavemeter, in ad¬ 
justing com|HMisating conden.sers, in trying 
out lubes, and in testing sets for selectivity. 
As one becomes adc]>t in its use it will he 
fourul to have nuich apjdication for trouble 
shooting. 



Fiji. I (right) 

The cottnectious of the os> 
cUIaior; the switch Sw2 
selects battery or alternat¬ 
ing voltages for the tube 
tilatKrnt, while Sxvl selects 
stfnilarly for the flate 
voltage. 



giircn above. Comf'are it with Fig. A. 


Fig. 3 (above) 

The connect ions across the 
Secondary windings, to give 
any desired A.C. tilatncnt 
voltage ias selected by the 
twin switch 57c3) are as 
indicated. 



COUPLING tXTERHAL 

FlLAMlrtX SUPPLY 


r o its m nc a flofiffei 
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Favorite Testing Equipment of Service Men 


MEASURING RECEIVER OUTPUT 
By Willard A. Yoder 

I r is usually recommended that Service 
Men attach the leads from their output 
meter direelly acrtiss or in .series with the 
spi‘akt‘r voice etiil. 1 have found that, in 
most coTiunercial receivers, these speaker 
connections are sohlerct! and in rather in- 
aece.ssihle places, making a quiek and efii- 
cient connection inijiossihle. In order to 
fivcrcome this dithcnlty 1 have made a sim¬ 
ple adaj>ter plug, for bringing out the plate 
lend of an onlptit tnlie, from an old four- 
prong tube base and a snbpancl soeket. The 
leails from this ada}»ter are plugged into 
the primary of an out])nt transformer which 
is housed in a box with the galvanometer 
and ructer-sliuntiiig resistor (Fig. 1.) The 
transformer should he of the type iisecl to 
actuate the voice coil of a dynamic speaker, 
and capfible of safely carrying the current 
fioni a *50 tube without overloading. This 
arrangement permits of quickly ami easily 
attaching and detaching the meter, and 
works well enough for all practical ]uir- 
poscs in the repair shop; such as aligning 
condensers and testing tubes in various 
sockets in the set for best i)erformance, 
when used in conjunction with single or 
push-pull output circuits. 


TESTER FOR HEATER-FILAMENT 
TUBES 

By John ,1. Nothelfer 

A S every Service Man knows, it is very 
. hard to detect the heater-type tube 
that fades in and out during a j>iograiu. As 
a rule, these tubes always conlimie to per¬ 
form normally when the Service M;iii is 




An output nieter is easily eoniieeied by using 
this adapter with the pozver tube and socket. 


Fig. 2 

One of the problems reported ^v Service Men 
is that of the tcmpcramcnttll tube, which tests 
O.K. This device puts it under a more rigorous 
test. 

near. Sometimes it takes an hour after 
(leating before the filament open-cireuit.s. 
Of course, the Service Man cannot stav 
until the tube fades to detect it; and a great 
deal of time is lost this way. 

A tester for this purpose was made and 
found to he (piite elhcient. \ UY socket 
with an old fdament D.C. meter, from an 
H.C.A. set, wired across its filament termi¬ 
nals, is mounted on a small square Iwx. 
which carries also two binding posts and 
ii heavy-duty four-ohm rheostat. Connec¬ 
tions are made as shown in Fig. 2. 

'I'he storage battery of the writer's serv¬ 
ice car is used for the fdanicnt supply, to 
eliminate expense and too much Carrying of 
equipment into tlie customer’s home. The 
susi)ected tubes arc carried to the service 
car to he tested. One lead of the tester 


is fastened t(» the frame of the car, and one 
to the terminal of the ammeter. 

For testing lilanieuts of heater tiibc.s, the 
rheostat .should be turned to .Ji/^ volts. If, 
after it minutes, the tihiment does not die 
out. the tube is O.K, as far as tin* filament 
is eonecrned. 'I’wo stX’kets and two rheo¬ 
stats may be used, if time i.s v<Ty valuable. 

.A 3':i-volt lilaiiient t idtisfonner might he 
used instead of tin* battery, to take its cur¬ 
rent from a light socket, if it were desired 
to take the tester into the house. 

Simple Test for Ground 
'I he writer was recently called to service 
a }»oj)nlar make of radio receiver recently. 
The t*oiiiplainl was hununing, loss of sensi¬ 
tivity and selectivity; testing tubc.s, eirenit 
aerial indierded normal working order, 
'to test tlie grournl, however, was quite a 
task; for the wire wa.s run thnmgh the floor 
and arouml the nmm to a radiator in the 
next room. The flooring would have to be 
(Confiinieif on fyitje 3t)7) 



Fig. A 

.■appearance of the tester shown schematically 
in Fig. 2. 
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At the left, sections of a guoits crystal, one in the uatk^e state, and one sliced to obtain a blank for a control crystal; center, the cha7nb€r in winch 
a ring crystal is kett at a regulated tc»tf*craturc; right, a slice of crystal, showing the rings successively cut from it in exl*erimental work. (///ujfra- 

tions courtesy of Bell Telephone Laboratories.) 


Radio* the Most Exact Timekeeper 


I N tlie prrcrdiup issue of this tnagnzine, 
the w'orUrs in(>st a ceil rate clocks were 
illiistrateil in a page of new radio <Ie- 
vclopnients (Page 281, November Hadio- 
Chaf-i). These timepieces, it was e\i»laiiied, 
are guaranteed to l»e accurate t<» one part 
in a iiiiHiou -that is to say, within thirty 
seconds a year — hut this fraction of error 
lias been greath' reduced ia practice, to per¬ 
haps one hmulredlh of that ainouut. Com¬ 
pared with this, our “GUI Ueliatile,*' the 
sun, is a masterpiece of error; for he gets 
(apparently, at least) as much as U) min¬ 
utes out of the way in three mouths. 

It iiiay lie impli red what relation these 
clocks liear to laulio; and the answer is 
that they are <»perated by radio-freipieucy 
oscillators, which are controlled by quartz 
crystals in the same manner that the cai rier 
frecpicncy of a Inoadcast station is kept 
constant. In a<lditiou to this, their accuracy 
is checked up by the application of the het¬ 
erodyne or l)eat-fre<picncy luetluxi. 

It is generally understood by all our 
readers that a quaitz crystal regulates the 
frecpiency of an oscillating circuit; but the 
exact method may not he understood. It 
may he cxi»Iained that this regulating effect 
is not confined to (piartz, or roek crystal (as 
it is often called); many other crystals, 
such as Uochelle salts, may be aihiptcd to 
the purpose, but (piartz is the hardest and 
most durable of substances readily obtain¬ 
able. 

Operation of the Oscillatin^t Crystal 
A crystal is a liomogencoiis sidistancc; that 
is, it is composed thronghont of atoms ami 
molecules syninietrically {iriange<l. In the 
case of qnarti, the components arc silicon 
and oxyg<‘n, in the projmrtioii of two atoms 
of the latter to every one of the former in 
each molecule. When an electrical force 
is applie<l to the crystal, the arrangement 
of the molecules is slightly altered, and con¬ 
sequently, to a very slight extent, tlie crystal 
is put under pliysical tension. When the 
field alternates, the crystal elastically re- 
iurns to its former dimensions. The aeffion 


is exactly similar to that of the weight, sup¬ 
ported by a spring, which is the classic cx- 
phinatiou of a tiine<l radio circuit. If an 
alternating current, of exactly the frc<piency 
at which the crystal \sill miturnlly vihi ite, 
is applie<l to the crystal, the effect is inaxi- 
nimn;"and, even though the current is 
slightly off' the frequency of the crystal, tlie 
latter will still tend to vibrate at its natural 
fitMpiency, and may therefore he used to 
collect the frequency of the applied cur¬ 
rent to agree exactly with its own. 

'This action, like tliat of the pendidnm of 
a (‘lock (the natural frc<|ncncy of which 
dc])(*nds upon its length and the force of 
tlie (‘a I til’s gravity) may he applied to regu¬ 
late a timepiece. Bid, while the jiemhiluin 
swings onC(*, or even two or four times a 
second, the almost infinitesimal molecules 
of a crystal can complete an oscillation in 
a millioiitli of a second or less. 

Other examples of regulators are the tun¬ 
ing fork, which may he arranged to govern 
an electrical circuit, at fairly constant fre- 
(picncy, lip to a pitch far aliovc audibility; 
and the “magnetost rictive vibrator,” in 
which the niolcciilar movement of the par¬ 
ticles of a metal like iron or nickel, in an 
alternating magnetic field, has a natural 
period of vibration wliicli also may he util¬ 
ized. But the crystal is in many ways sn- 
juM-ior to all of them in the degree of accu¬ 
racy which may he obtained. 

One element is especially inqiortant: any 
crystal which is cut to a regular shape has 
a natural fi(‘(]U(‘ncy of vibration, which re¬ 
mains imcliangcd only while tlic crystal is 
kept at the same temperature. If the crystal 
heconics wanner — and its continual internal 
oscillaHon always lends to create heat, which 
is only a motion of niolecnles — its vibratory 
jieriod will change. It is therefore neces¬ 
sary, when using the crystal as a time-keeper 
or a freqiunicy regulator, to jirovide .some 
means of keeping it at a steady tempera¬ 
ture. In Fig. A we see the (‘vlindrical 
chamber wliich hon.ses the crystal of one 
of these clocks; this chniuher, furthermore. 


is kept under a hell jar in a room whose 
temperature is also carefully regulated. 

Precautions A^Jainst Changes 
In the heart of this cylinder, the crystal 
is iiioimled between two electrodes, which 
serve to connect it electrically to its circuit. 
It is spaced from them i»y paper, and they 
are spaced by pyrex glass. The crystal is 
then wrappc'd in 1/5-inch of felt and placed 
in a cylindrical aluminum shell, the end of 
which is closed by a screw-plug tlnoiigh 
wliich the leads are taken. Tlie aluminum, 
which is an inch thick, is an excellent con¬ 
ductor of heat; over it are wound licaling 
coils, which arc also applied to the ends. 
Outside these are applied four layers each 
of felt and sliect copper, spirally wound 
(like a paper condenser). The wliole is 
governed by a tliermostat; so that the teni- 
lieratnre cliange on the outside is less than 
l/27tli of a degree Falirenlieit, wdiile that 
reaching the crystal is very niiich less. 

Since the natural freciuency of the crystal 
varies, not only with its temperiiture, Imt 
also witli the atmospheric pressure sur- 
romiding it, the whole assembly is kejit be¬ 
neath a hell jar. at a pressure slightly below 
that of the surfoimding atmosphere. An 
air pump may be aiqdied when necessary 
lo compensate for any leak of air into the 
jar; and tlie rate of the clock’s running may 
be regulated by increasing or reducing the 
pressure sliiihtlv. Kach 10 centimeters of 
])r<‘ssure (about one eightietli of normal at¬ 
mospheric jiressure, measured on the column 
of a mercury huroiueter) niters the rate of 
tlie Cl vstaPs vihraliori about one part in a 
million. A thermometer under the hell jar 
.shows the temperature, and consequently the 
change of pressure due to heat, of the air 
in the control chamber. 

Crystals Cut Into Rings 
In the endeavor to make crystals of uni¬ 
form frciiiieiicy, affected least hy the minute 
changes of t<‘mperatiirc, after all these pre¬ 
cautions, cir(‘ular di.s(‘s were cut from a 
quartz crystal and tested. The interesting 



Fig. 3 

At the left, the amplifier circuit ro«* 
i\ccted to the crystal, which is shunted 
across the grid of the first tube. The 
little condenser Cl is a vernier, per- 
fnitting very fine adfusttnent of the 
circuit. There are three parallel outputs. 

Fin. 4 

The circuit at the right is so tuned that 
it generates a frequency which is any 
determined ‘‘sub-mnltiple'' or factor of 
its input frequency. 
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fact was then shown that, wliile the smaller 
the disc, tlie less its frequency is affected 
h\ heat, ttic ring-shaped blanks from which 
llie smaller circles were cut are superior 
to either. The crvstids liiially adopted, 
therefore, are rings, as shown in Fig. C 
Such a ring is niounted iqum a liorizorilal 
cylinder, which it touches only at a central 
point (Fig. 1). Here the vibration of tlic 
crystal is Jess ilaiiipcd than at any other pos¬ 
sible point of contact. 

For this purpose, it may be staled, all 
quartz is not suitable. Only very clear, 
pure grades arc used; aiul these must he 
cut ai a certain angle liciwcen their ‘‘optic 
and electric axes.” The optic axis extends 
lengthwi.se of the natural crystal, while the 
electric axes, three iti nnmher, are perpen- 
diciilur to it, and spaced 120 degrees apart. 

Fig. 1 

The *7irtho(i of mount{ii(j 
a rings hatred crystal 
around a central core, 
so that it has the great¬ 
est freedom of x-itra- 
tioH. The Crystal, shoTon 
in section as a ichite 
area, is spaced from its 
electrodes by paper. The 
electrodes are separated 
by a glass ring insulator. 


(Fig. 2) For a more technical explanation 
of methods of j)reparing crystals, the reader 
is rerfered to the Fehrnary, 10110, issue of 
The General liadio Kxperimenter.) The 
rutting ami grinding of a crystal to a defi¬ 
nite frequency is a very delicate operation, 
comparable with the best art of the lapidary. 

When a crystal is used to govern the op¬ 
eration of a radio transmitter, modern prac¬ 
tice is to select one having a frequency con¬ 
siderably lower than that of the carrier; 
and then to amplify its harmonies until the 
desired frequency is reached. For instance, 
a eiystal with a freqneoey in the order of 
1,875 kilocycles may be used; the second 
harmonic of its output, :},7 .’j 0 kilocych‘s, is 
amplified; and finally the second harmonic 
of tliis, 7,600 kilocycles, governs a iO-moter 
higli-power oscillator. 'l‘hc result is tliat 
modulations effected in the output circuit 
cannot react upon the master oscillator. 

“Gearing Down** the Frequency 

In the clock descrilied, however, we have 
a lon,000-eyclc oscillating crystal, of fairly 
largre dimensions; iuit, instead of stepping 
up its frequency, we desire to step it down 
until it is in the order of the movements 
of a clock gear. 

'Hie master oscillator (Fig. 3) eontrolled 
by tlie crystal at the left, lias an outjmt 
loosely coupled to three inde])endent output 
.luiplifiers which are free from mutual in¬ 
terference. Each output gives a standard- 
frc(|ncncy 100,000-cycle pure note, wliicli is 
transferred to a “snhmiiltiplc generator” 
circuit. 

The submnltiplc generator is the exact 
reverse of a harmonic amplifier; its fnn- 
daineiital frequency (10,000 cycles) is only 
a tenth that of tlie input, which therefore 
corresponds to its tenth harmonic. It con¬ 
sists of an inlicrently unstable vacunin-tuhe 
oscillator, operating on the curved part of 
its characteristic, and which may therefore 
be controlled by a freijuency which is a 
multiple of its fundamental (See Fig. 4). 


Tlie output of the 100,000-cycle amplifier is 
resistance-couplecl into its plate circuit; and 
the result is that Die output of the sub¬ 
multiple generator is definitely controlled 
at 10,000 cycles. V second arrangement of 
this tyjie steps dowm the 10,0()0-cyele output 
to 1,000 cycles; ami a 1,000-eycle motor, 
controlled by this, drives 100- and 10-eycle 
generators. 'Hie accuracy of the ultimate 
output is eipial to that of the original crys¬ 
tal <.* 001101 . 

In addition to this, the 1,000-cycle gen¬ 
erator is gearetl directly to a clock, which 
keejis step witli it. 'Hie accuracy of the 
clock, wlien checked by standard time sig¬ 
nals, therefore indicates the accuracy of the 
crystal, which may he rogiilate<l liv its tem¬ 
perature, the air i»ressnre around it, and 
the trinnning condenser in shunt with it. 

Methods of Comparing Times 

Before describing the method of compar¬ 
ing the clock witli time signals, it may he 
of interest to explain the way in wiiich tlie 
latter are obtained. As said above, the 
suii does not keep accurate time—or, to put 
it more exactly, the earth revolves around 
the siin in an orbit which is not circular, 
and at varying speeds—so that from noon 
to noon is never exactly twenty-four hours. 
The astronomer, therefore, makes his ob¬ 
servations on the stars. The time of the 
eartti's rotation on its axis is almost exactly 
23 hours 'iti minutes and i.Ol seconds of 
ordinary time {not 2t hours); and this unit 
of time, so far as we know', varies less than 
any other standard of measurement which 
we have. The astronomer checks his clocks 
by the passage of stars over the north-and- 
.snulh line through his telescope and, in tliis 
manner, corrects them daily. This is the 
basis of the time signals from Greenw'ich, 


Washington, Paris, and other great observ¬ 
atories. 

When comparing a time signal with a 
clock, no observer can do so instantaneously. 
To hear and recognize a sound, and to clieck 
it against a clock, takes about a fifth of a 
second; and tliis is not $ntlU*icntly quick 
for timepieces of the accuracy of those 
W'hich wc have described. A double recorder 
is used instead; tlie I,0U0-cyele motor oper¬ 
ates a earn, wliicli makes a mark on a (ape 
once a second. When time signals are re- 
ccive<l, by wire, a jirinting teh‘graph also 
marks the same tape; and tlie difference in 
time helw'cen tlie tw'o ticks may lie meas¬ 
ured mechanically. (For absolute accuracy, 
in tliis order, it is necessary also to take 
into consideration the time consumed in 
the transmission of a signal by telegraph, 
even though it is hut a slight fraction of a 
setxind.) 

In the large illustration (Fig. D) we see 
four master oscillators, each in its cabinet, 
iiionnted side by side in the Bell Telcjihone 
Lidioratories in Xew York City. Three of 
them are adjusted as nearly as possible to 
the same frequency; the fourth is out of 
step to the extent of one in a million, or 
one cycle every ten seconds. The result is 
that, w4ien the output of any one of tlie 
first three is selected by a switch and com- 
jiared with No. 4, heats arc set up. In a 
period of a ifioiisand seconds (16 2/3 min¬ 
utes) thc.se heats arc <iutoinalically re¬ 
corded; there are approxiniatcly a hundred 
of them. Frequent eonq^arisons are thus 
nuule of tlie three hist oscillators. Small 
variations lietwecn them from time to time 
are unavoid.nhle; hut this random variation, 
at the rate of a second or two in a hundred 
million, is almost unimaginably small. It 
{Continued on page 368) 


Fig, D 

The room xvhcrc the electric clocks arc kept; four are shown in a rozv at the rear. The C}ystal 
u kept m the cylinder, i»}. each bell jar, and its amplifier is in the shield can bcloxv. The sub~ 
multiple generators arc in the cabinets at the right. 
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Home Recording of Radio 
Programs and Speech 

By R. D. WASHBURNE 


Y ESTEUi)A V you bought your phono¬ 
graph reconls; today, yon niahe your 
o\\^u. 'I'luit is, you tlo s<» it you have 
purcliased one of the new railio sets 
whicit iiiclude that lillle t*\vay swilcli 
marked “radio, phonograpti, raditi-recording, 
i lou le- reco rd i n g.” 

In fact, tiie wonders of home-recording 
are now availalde also to anyone purchasing 
one of the rcccntly-marketc'd home-record¬ 
ing “kits,** intended for use in conjunction 
with a standard radio set and phonograpli. 

An example of tlie complete ensemble of 
radio, phonograph, and home-recording 
equipment, is ill list rated in Eig. A. This is 
the Uadiola “8(r* (<*leet rically eipii valent to 
the General Electric “117!**; Westinghouse 
“\VH-7"; (irayi)ar “900); its radio chassis 
is wired suhstantially as shown for Uadiola 
“80“ in Data Sheet Ni>. 29 (Noveniher, lOBO, 
issue of UAiMO-CuAPr). In addition to a 
tone oiilj)ul control, there are tlie folicnving 
units: hand microphone, phonograph turn¬ 
table and motor, electromagnetic pickup, 
and a switching system whereby the same 
pickup (eijuipped with a special blunt 
neetlle) may he sliifted, from the usual re¬ 
producing position at the input of tlie tiud io 
ampliher, to the output of the audio ampli¬ 
fier for recording. 

As pieviniisl)' meutioiieil, a kit of neces¬ 
sary additional jiarts may be obtained for 
home- recording where the radio set and the 
j)honograj)h are ab'cady available. Such 
a set of components is illustrated in Fig. U. 

Pioneer Electrical Recording 
This is a far cry from the famous hoiiie- 
rceording work of Charles E. v\pgar, the 
“pioneer honie-recordei ,** who, in October, 
19PI, recorded his first radio transmission; 
“press” from the Herald station. An elec¬ 


trical amplifier, working on tlic principle 
of the microphone, was used in tliis work. A 
picture of tlie apparatus is shown in Kig. C. 

fwo years later, Mr. Apgar's records, 
matte for the United States Government, 
resulted in putting WSY, the huge code 
station at Sayvilie, L. I., off llie air; after 
it was seen that irregularities existetl in 
its wartime transmissions to station POZ 


H OME-RECOUDING is the latest 
adjunct to radio and has already 
reached a commercial stage such that 
the radio dealer and the independent 
Service Man can now cash in on this 
new feature. 

Home-recording is likely to take the 
country by storm, us soon as the pub¬ 
lic awakens to its possibilities. Par¬ 
ents would like to preserve the voices 
of their children—and children in turn 
will be anxious to preserve the voices 
of their parents and grandparents; so 
that the spoken word will remain after 
the little folks have grown up, or the 
old have gone, 

A good deal of money can be made 
by installing such home-recording sets 
in homes; and the present article—the 
first of an authoritative nature to ap¬ 
pear in any radio publication—brings 
together under one head the better- 
known recording apparatus now on the 
market. 


ill Xauen, Gennniiy. It is interesting to 

observe the of Dr. Karl Cieorg 

l''rank, general manager of the Atlantic 
Communication Company (Telefiinken), un¬ 
der (lute of July 18, 1915: “The statement 



Fig. A 

The ‘‘Radiola 86“ combination radio-phonograph 
TVith home-recording attachment and tone con¬ 
trol; a A way switch selects the service. The 
yo'.iiig lady is making an ‘^udio snapshot.** 


that Mr. A[)gar can record messages sent 
out t)V wireless on a phonographic cylinder 
is hartlly worth discussing. That is phys¬ 
ically ini])ossit)le. I have never heard of its 
being done. If Mr. Apgar has accomplished 
it he should get his idea patented and per¬ 
haps we will buy it.’* (!) 

'Phat the “physically impossible*’ now may 
he accomplished by anyone is a result of 
tlie following prc.sent-day developments: 
audio pow'er amplifiers; an electromagnetic 
pick 11 )) which may be connected to tlie oiit- 
])iit of an audio am|)lifier, and thus driven 
as a recorder (as well as to tlie input^ for 
reproduction); inexpensive metal and cellu¬ 
lose record blanks. 

Of course, it has always been possible to 
make ))eisonal recordings, of a sort, sim]>l)' 
by shouting through a megaphone and into 
the “flare” of an ordinary j)!ioiiogra])h. 'I'hat 
ty|)e of recording wms done with the earliest 
phonographs. I5iit “electrical recording,” 
now so convenient to everyone, results in 
greatest volume and (jiiality with least 
‘'needle scratch.” 



Fig. B . . 

The **Presto*' home recording kit (.pictured in detad at right); the recording 
head is being put in operating position. A popular make of modern radio 
is the **accessory." 



A complete kit of parts for use with any radio-phonograph combination: 
this includes a heavy recording head (leather V-way at left of needle-holder); 
hand microphone: ungrooved Emcrson.li'adsrvorth double-faced record blank; 
feed-rod and center-post clamp; rnd-rcst; and, f'* ^hc background, the 
4‘Way circuit-changing switeh-bo.r, provided with tip-jacks for recorder and 
microphone leads. 
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Method of Operation 

Natunilly, tlie lietter is the audio ampli¬ 
fier, the better will lie tlie recording and 
tlie reproduction; and, wliere a radio pro¬ 
gram is the subject of perpetuation, tlie 
greater will be the need for near-perfection 
in tlie U.F. and detector units, 

Tlie choice of microphones used for per¬ 
sonal recordings, too, is a most important 
consideration. Replacing a low-prieccl 
‘hiiike” with one of better design will result 
in much better records. 

In this connection it might be mentioned 
that microphone teclinitpie, as practiced by 
the most successful artists on the air, is a 
desirable study when the best results are 
wanterl. Even a poor ‘‘mike” may lie made 
to tlo wonders, in the ha mis of a person 
who undcrstamls its cliaracteristics and use. 
The circuit arrangenieiits used by iliffer- 
ent instrument makers are not identical in 
every instance; Imt the general scheme of 
each recor<ling system is sliown in Fig. 1. 
Where an automatic switching system is not 
use<i, tlie following circuit variations may 
be noted. The tip jacks Jl are provi<led 
on most sets, in which they are marked 
‘‘Fliono. Pickup,” or just “Phono.” Two 
other tip jacks, J2, should be connected to 
take the output of the last stage of A.F. 

Now we are ready to put the home 
recorder into operation. Tlie first thing to 
he decided is whether a radio program or a 
personal recortling is to lie made. If the 
choice is for radio, the U-K. chassis is ad¬ 
justed for best response from the selected 
station; while, if the recording is to be 
personal, a microphone is wired into the 
input circuit of tlie detector or first A.F. 

Next, a phonograph pickup or a specially 
designed recorder is connected to the out¬ 
put of the audio amplifier, at .12; and tlie 
turntable started. Whether the recorder 
is to he connected to tlie jivimary or the 
secon<lary of the output transformer \\ill 
depend upon the design of the “recorder.” 

Types of Pickups 

For instance, the .’Mb. “Presto” recorder 
is specially designed to connect across the 
low-resistance voice coil of a dynamic re¬ 
producer, as shown in tlic illustration. The 
“Andak” jilionograpli pickup is obtainable 
with an 18-oz. weight fastened to it for 
recording, and this jiick up (now to he used 
as a recorder of the high-resistance tyjie) 
is to he connected across a liigh output 
impedance* such as the primary of an out¬ 
put transformer. Whether pickups of other 
makes require to be weighted foi' rccor<ling 
is best <letermined by trial. The H.C.A. 
pickup, is weighted for recording, but the 
weight is only about eight ounces. 

On completion of the record, tlie set may 
lie detuned, in the one instance, or the 
“mike” (lisconnecte<h in the other; and the 
recorder is then di.sconnected from J2. 

If this same recor<ler is now to be used 
as n reproducer or phonograph ])ickup, it is 
connecte<l to the tip-jacks .11; otherwise, a 
standard pickiq), provided in some instances, 
is connected here and the record played 
hack. 

Obviously, a switch may be anangc<i to 
rUiikc these CirCuil changes when siiifting 
from recording to play-back; or this may 
he ncconiplished manually by shifting leads. 
The switch idea has been applied by U.C.A.; 


the single pickuji lieing used as a “duplex.” 
The switch for circuit-changing is iise<l also 
in tlic “Sentinel Cfiromatrola”; a special 
eieciromagnetic “recording head” is carried 
along a threaded rod for the purpose of 
cutting a groove in each blank record and 
inscription, a ml a regular phonograph elec¬ 
tromagnetic pickup is used for play-haek, 

A complete kit product is the “Fresto” 
illustrated on the cover of this issue. .An 
electromagnetic “recortling head” is car¬ 
ried on a threaded rod for grooving and 
inscribing ungrooved records. 

An interesting feature, which lends greatly 
to the convenience in use, is the manner in 
which the recording head is arranged to 
engage the threaded rod. A pad of leather 
separates the heatl from the rod; but, at 
the same time, tlie threads sink into this 



Fig. C 

hir. Charles E. Apgar, the radio detective/* 
home recording high speed telegraphy jrOm POZ 
in 1915. In appearance, the mechanism is 
similar to the familiar office dictaphones for 
stenographers; except that an electrical output 
is used lu inscribing the ti^ax "cylinders/* 

leather, grip it, and cause (lie head to he 
jmlled along. Consc'quentJy, to remove the 
head for play-back with the regular pickup 
it is necessary only to lift it off the rod and 
set it aside; the acme of case. 

'^rhe winding of the recorder’s electromag¬ 
net. which is of low resistance, should fie 
connected across the voice coil of a dynamic 
reproducer. Variations, within ratJier wide 
limits, are said by the mannfactiircr to 


cause little difference in quality of the rec¬ 
ording. As the illustration sliows (Fig. li), a 
small box, liaviiig a SNvitcIi marked “Phono.— 
Mic. — Radio—Rec.” is supjilied for switch¬ 
ing circuits; a hand microphone, with off-on 
switch, is also provided. 

Several models in the “Audak” line of 
pickups are recoimnended by the makers 
as suitable for recording purposes, when 
the suspension arm is loaded with an 18-oz. 
weight. The “Mnsichroriie” unit, made liy 
the same concern, is suitable for use w’here 
a radio is available but not a phonograph; 
for it includes a self-starting induction 
motor, turntable, and electromagnetic pick¬ 
up. These are lioused in a small walnut 
cabinet, measuring 11 x 11 x 7 in. high, 
and ready to he connectetl to a separate 
power amplifier or to a radio set. 

Records and Their Use 
At the prc.sent time tlicre are available 
record blanks of jire-grooved metal, un¬ 
grooved metal, and pie-g moved cellulose 
(“non-breakable,” flexible black cardboar<l- 
like ones with a waxy .surface). Some of 
the metal rccoriis (zinc, aluminum, or 
aluminum alloy) are single- and some 
double-sided; the cellulose discs are double¬ 
sided. The cellulose records, which will 
shortly be available in every town and 
haniict in the country, through the eft'orts 
of the R.C.A., cost but a few cents. Like 
the metal records, their playing time is 
about one to three minutes; since tliey have 
a diameter of six to seven inches. 

If the pickup suddenly cuts across the 
record, or keeps repeating at one point, 
it is probable that either the pickup is not 
properly placed, the wrong needle is being 
used, the record was not dusted off (to re¬ 
move foreign particles) before the record¬ 
ing was started, or the audio system was 
allowed to overload the recorder and cause 
too great a lateral cut on a loud note. 

If the reproduction of records made with 
weighted recorders is off-pitch, it is an in¬ 
dication tiiat the motor is overloaded; and 
it will be necessary to speed up the turn¬ 
table for the next recording. A little prac¬ 
tice will indicate the correct positions of the 
turntable spc('d control for recording and 
lor play-back. A “sti'oboscope” is another 
and more accurate solution of this prolilem; 
as this device wffll indicate exactly the in¬ 
stant when the turntable has reached its 
standard Sjieed ot 78 r.p.m. 

Some of the recorils niav be jilaved back 
(orilinarily, 20 to 50 times) with the same 


Fi4. I) 

The "Sentinel Chromatrola.** 
The S’bar feed is supported at 
the center of the turntable, and 
moving the knob in the center 
of the recording head raises 
the needle from the record. Re¬ 
cessed switches in the top of 
the mounting board control the 
circuits for play back, which is 
accomplished through the pick¬ 
up shown in the upper right- 
hand corner. This assembly 
may be obtained complete with 
radio and rcmgtc control: at 
the moment, the "last word/* 
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needle that was used for recording; others 
retjuire a difterent needle, “soft,” blunt, or 
fiber, for play-luick. 

A number of uses, ImiIIi amusing and 
practical, for these records, should suggest 
themselves to tlic “lioiiie recordist.” 

For instance, it will be amusing to mail 
personal recordings to friends in lieu ot a 
letter; and it would be most practicable to 
record “ideas” as they occur to you. In 
fact, these lilUe “audio snap-shots” might 
prove very valuable at a Inter date. 

The boy friend now can send tlic girl 
friend a real love letter. 

N'isitors \sill l)e delighted to make a short 
“personal reeording” for you. And it is 
j>ossible to record a radio program or per¬ 
sonal act, more lengthy than a single record 
will bold; perhaps through the use of two 
turntables, two pickups duple.xed for rec¬ 
ording, and a potentiometer for ‘‘fading” 
from one to the other (as described in the 


Fijt. 1 

The schematic lay¬ 
out of a hamcre- 
corder; the detector 
becomes <i;i addi¬ 
tional A.l’. stage. 
An out(*ut milliam- 
meter is useful to 
detect overload. 



March, issue of Uauio-Cu.m-t, page 

455). 

If you are using a public-address 
adopter of some sort (see tlie details of 
an excellent design publislied in the October, 
19 : 10 , issue of HA!)m-Cu.\t-r, page 218 ), you 
may now make your own carefully-worded 
sales record for what niiglit be termed “spot 
broadcasting,” and rig it up with one of 


these repeating mechanisms to play the rec¬ 
ord continuously in your absence. 

Instead of sending to your radio pros¬ 
pects an ordinary circular letter concerning 
one of your special offerings, indicate to 
them that you arc modern in your ideas 
and metliods hy sending them a personal 
recording, with the admonition, “Try this 
on your raclio-plionograph.” 


New Antennas ‘'Directional” at High Angle 


T he fairly-establislied theory of short¬ 
wave j)ropagation, that the tratismitted 
wave from a station divides into two parts 
—one following the curve of the earth, and 
the other traveling into tlie sky, whence it 
is again reflected fiom tlie Heaviside layer 
— has been extensively utilized iti practical 
((‘ommereial) telegraphy and telephony. For 
the very short waves used in communication 
between the two Americas, or l)Ctwcen either 
and Europe, amt from Kiiro])e to the Far 
East and Australasia, directional transmit¬ 
ting antennas have l)een erected, which serve 
as gigantic reflectors to concentrate the 
eniittc<l waves in the direction of the sjiecial 
receiving stations, thousands of miles away. 
At the receiving stations, similar antennas 
have been erected, to pick up the r<‘<eivc<t 
wave in |>roper phase on a great many wires, 
While the enicieuev of these reflectors can¬ 
not be compared to that ot a mirror in 
focusing light, they greatly increase signal 
strength. It is true that, because of their 
great size, they are not flexible. Once j)hieed, 
an antenna covers only a certain sector; 
for each line of communications, a })air must 
be constructed, one at each end. Uut they 
have made jmssible reliable service at com¬ 
paratively low cost. 

With ultra-short waves, below five meters 
in length, the “ground wave” is j)iacticaily 
eliminated; and, since the sky wave is ap¬ 
parently not reflected back to earth, it must 
l>e received on tlie way out to tlie liorizoii. 
With waves slightly longer, while the ground 


wave does not cling to eartli, the sky wave 
comes down again; and thus stations of 
low power are reeeiveil at great distances. 

Fxjieriinents have lieen made on short 
waves, to change the angle at whicli tlie 
wave is sent up into the sky, and tliereliy 
alter its “skip distance” (see Fig. 1); hut 
the jirinciple has only lately hecn borrowed 
from the short waves for use on the regular 
broadcast band. 

In the new broadcast plant of the West- 
mglionse Co. at Saxoiiburg, Pennsylvania, 
which incor])orates Slat ion KDKA and its 
associated sliorl-wave transmitters, a novel 
idea lias been applied — that of the “spray” 
antenna. The i^urjmse of this is to elim¬ 
inate, so far as jiossitile, tlie ground wave; 
and to send out broadcasts in such a iiiaii- 



ner that, u hile the field is weakened in the 
immediate locality of the transmitter (where 
it would he tiormally too strong for the com- 
foi t of the listeners) it is strengtliened over 
a liirgei area. Tlie principle is illustrateil 



The purpose of the spray antenna'* to pro¬ 
ject the sky zvafc at the angle to the horis’ou 
zehich will give the largest service area. 

fundamentally in Fig, 2; it may be com¬ 
pared to elevating tlie muzzle of a gun in 
order to make it carry fnrthev. 

Both sliort- and long-wave sjuay antennas 
arc used; the latter are larger in dimen¬ 
sions, necessarily, because of the longer 
radiators requited. The system contains 
eight 100-foot wooden masts, spaced in a 
circle about 700 feet in diameter, wliich 
sus])end a cage top running around them. 
These ciglit sections of the antenna are 
energized from the center, by individual 
feeder lines running to eacli pole. The re¬ 
sult is that the lower parts of the radio 
wave, which travel inward from each cage 
strike each other, and tend to cancel; while 
the upper parts of the waves travel out 
into s])ace at an angle to the horizon, re¬ 
enforced in phase. The wliole suggests tlie 
common circular garden sprinkler in its 
action—wlience the name. 

In the short-wave structures the same 
principle is followed, except that, for tecJi- 
nical reasons, the eight distinct antenna 
lines are perpendicular, each on its mast, 
and connected to the feed-line at its center. 
Tlie new system is the invention of Dr. 
Frank Conrad. 

The new system will be tested especially 
by the fact that KDKA is to use more 
power, for special tests, ttian has ever lie- 
fore been put into a broadcast antenna. 



Above, a representation 
of the ** spray" field; 
with antennas about a 
three-quarter-wavelength 
apart, the phases will 
be found strengthened 
between the angular 
lines. 

FiM. I (left) 

The progress of a radio 
wave and its division 
into a *"groHnd” and a 
* sky** wave is indicated 
here: it is the ‘*sky" 
7 vave which gives dis¬ 
tant reception. 
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New Radio Devices for Shop and Home 

In this department are reviewed commercial products of most recent interest Manufacturers 
are requested to submit descriptions of forthcoming developments. 


QUADRUPLE \'OLTAGE.REGULATOR 
TUBE REPLACES VOLTAGE 
DIVIDER 

By Dr. F. Noack (Berlin) 

I X every electrically-operated set, where 
the plate and grid potentials are ob¬ 
tained from taps in a resistor system 
(whether in parallel or series arrangement) 
the applied voltage values vary with those 
of the currents flowing through the respec¬ 
tive resistors, aud especially with the plate 
current of the power tubes. In addition to 
this, the hy-pass condensers across the re¬ 
sistors. required to reduce A.C. resistance 
and eliminate undesired circuit coupling, 
add to the cost of the power unit. In many 
cases, set designers tind it preferable to use 
“C” batteries to avoid fluctuations in grid 
bias. Also, adjustment of voltage taps 
with ordinary voltmeters is difficult, because 
of the low resistance of the measuring in¬ 
struments, cniiipared with that of the re¬ 
sistors to which they are apjilied. 

riiese ditficulties have heeu overcome to 
a large extent in a very interesting manner 
in the new glow-tube potentiometer pio- 
tluced by a German lirm, which is illustrateil 
in rig. 1, Voltage-regulator tubes are 
familiar on the American market, hut these 
preserve a constant voltage across only one 
pair of terminals. The new bulb has live 
cylindrical metal electrodes, nestc<l one over 
another, and may he mounted in a five- 
prong tube socket of a standard European 
type. 

The sketch at the right shows its use a.s 
a voltage-divi<ler: between each of the four 
pairs of elcciroiles, a potential diflereiice 
of 70 volt.s is maintained, with a variation of 
not more than 2 per cent., whieh is negligible. 
For the varying grid biase.s, external parallel 
potentiometers may be conveniently used, 
as shown, to give any negative values be¬ 
tween 0 and 70 volts. 

The a I lerna ting-current resistance of the 
tube, between any adjacent pair of elec- 
trcxles, is not more than 20 olniis, nr in the 
order of a large hy-pass condenser. It 
thciefore serves as voltage divider and lilter 
combined. 



I 

At the left, a cross-scetioti 
through the utsted electrodes 
of the glo-iK-tube voltage di- 
vider; it is so designed that a 
potential diltercncc of 70 volts 
is maintained betivecn each 
pair, Belotv, a diagram, show¬ 
ing how it is connected la a 
power-snpply unit, with addi¬ 
tional taps as needed. 



The uses of this device, obviously, are 
not confined to radio reception; but it may 
he used with any apparatus where it is 
necessarv' to maintain at a constant value 
voltages derived from a light-line supply. 
\ acmmi-tuhe v'oltmeters and wavemeters 
and other laboratory apparatus utilize the 
same action to advantage. The tube is 
made by Osram and distributed by Lorenz, 
of Berlin, together with a “B” power unit 
of 120-niillianipere capacity in which it is 
incorporated. 



A po^A'er tube of typically British internal con¬ 
struction, of lery high mutual conductance, 
for use On low voltages. 


BRITISH OUTPUT TUBE FOR 
D C. SETS 

O NE of the matters in which foreign 
observers are apt to cast stones at 
American radio practice is that of our lim¬ 
ited range of tube types. They have an 
enormously larger number of varieties from 
which the set builder may select; and econ¬ 
omy of operation is a matter which con¬ 
cerns them greatly, Witliout going into 
the rebuttals which American tube riuinii- 
factiirers may offer, as to (piality, high 
evacuation, and cheapness, it may he re¬ 
marked that we have a much stronger 
tendency to concentrate on the use of a 
single type of tube — the '91)s and then the 
‘OlAs in battery days—the ’27s and the ’2U 
now. When conditions do not permit of 
their effective and economical use, the 
standard sets rather tantalize the prospec¬ 
tive radio user. 

For instance, the areas served by no- 
volt dircct-clirrent house lines are limited, 
but include a great many households. While 
direct-current .sets have been constructed, 
the limiting factor of plate voltage jire- 
vents obtaining a large output, except by 
grouping power tubes — an expensive and 
none too satisfactory proceeding. Xo tube 
has been made av*aliable in Amcric'a to meet 
this <]etuand. 

In Great Britain, on the other baiul, an 


enormous number of houses are serv’ed with 
direct Current, from 110 to 220 volts, and 
we are interested to notice the production 
of a recent tube well adaiitcd to power w'Ork 
on low voltages. The -Marconi * PX-V* lube 
has an impedance of 1050 nlmis; with a 
mutual conductance of :J:100 niicromhos, or 
twice that of the American *10 and nearly 
twice that of the *1-5, Its aiuplihcation 
factor is 3.5, and its maximum plate cur¬ 
rent 50 millianipe PCS, The tube is rated as 
able to dissipate 10 watts on the plate. 

With a grid bills of ten volts and a plate 
voltage of 100, the tube’s plate current is 
31 milliamperes; and, with the uiaxinium of 
200 on the plate, a 4-5-volt bias adjusts it 
to 45 milliainps. of plate current. The 
tube's filament consumption, dO milliamperes 
at 4 volts, is equivalent to that of one of 
the new type ’31s, and less than that of the 
*20 in wattage. Its appearance, chariicter- 
istic of British tube construction, is shown 
in the accompanying illustration. 


A NICKEL A NUMBER 

F ifty cents an hour is the rate for 
metered radio programs through the 
cnin-iu-a-slot device shown in the illustra¬ 
tion, aiul whieh makes any set a pay-as-you- 
go affair when it is connected between the 
set's socket plug and a sixty-cyele power 
source. The “Best Way Radio Control,” 
as it is called, contains a little synchronous 
iiKitor, whieh runs exactly six minutes when 
a nickel is inserted in the slot. This mecha¬ 
nism, the “Synchrnii** as it is called, turns 
on the receiver at the beginning of that 
time and, at its close, shuts itself off as 
well as the power input. It is intended, of 
course, for restaurants and uther public 
places whose patrons are ready to invest a 



For the small of Uve cents—one nickel — 
Six minutes' radio reproduction is afforded the 
patron of this automatic impresorio. IV e sug¬ 
gest also a program holder. 
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little spare change in enlertainiuent. Tiie 
capacity of the holder is six coins, and no 
more can be inserted at one time; all are 
in i^lain sight while in the holder. When 
the box is locketl. the service plug is also 
locked in, so that it cannot be tampered 
with. Contacts are of the knife-switch type, 
suitable for breaking a light jmwer circuit. 
The motor, having no brushes or contacts, 
does not create interference. 

A feature of the coin control is that the 
hve-cent ])iece travels but part of the way 
when first droj>ped; and is only released 
into the tray when a second coin trips the 
escape pin. The control might readily, of 
course, be used for other low-wattage elec¬ 
trical devices similarly operated. It is 
made by the Hansen Mfg. Co. of Princeton, 
Indiana. 

EXTEKNAL TONE CONTROL 
Oil the coming season, the conspicuous 
feature of receivers is the tone control, 
which permits the owner of a 1931 model 
to adjust to his choice the (piality of any 



Tone control is the order of the day. This 
instiuntent may he connected to the output of 
any receiver which lacks that feature, and 
will modernise it in this respect. 

reproduction, as regards its characteristics 
of dominant ])itch; just as the volume con¬ 
trol permits him to suit the loudness of out¬ 
put to the nature of the program and the 
size of the room (as well as the hour of 
the evening). 

It is now equally possible to apply the 


same improvement to any receiver, of what¬ 
ever age, by simply connecting to it the 
device shown here, w’hich comprises a re¬ 
sistor-condenser circuit of the kind taiuiliar 
to readers of U.\i)io-Cii.\rr in experimental 
models, hut is manufactured to supply set 
owners with an instrument presentable in 
the music room. It has a neat housing, with 
cushiotied base to protect the console top, 
table or chair arm where it is most con¬ 
veniently located; two long llexible leads 
give it mobility. 

No tools are necessary for its installation; 
it is connected by perforated-disc lugs at 
the ends of the leails, across the push-pull 
stage, or hetw’ccn a single pow'er tube and 
ground, by slipping the lugs over the proper 
pair of (grid) lube prongs, or one prong 
and the ground binding post of the set. 

The knob above the housing, as shown 
in the smaller illustration, may he turned 
to several positions between ‘‘treble” and 
“bass,” with corresponding changes in the 
timbre of the reproduced program. 

{Continued on pettje 371) 


a “Police” Short-Wave Set for Automotive Use 


W HILE a receiver in the car may he a 
convenience to the ordinary motorist, 
and even of practical value, in turnisliing 
him with business news, modern crime de¬ 
tection liiids it even more essential to pro¬ 
vide liaison between headquarters and of- 
ticers in the held. Radio tests have been 
made for some years, wntb transmitters and 
police cars; and good work lias l>een done 
in Europe and Australia, as well as Amer¬ 
ica; but tlie first standard, commercial 
equipment designed for tliis sole purpose 
IS shown here. It is a short-wave set, es¬ 
pecially adapted to work on the waves (bc- 
twt‘en 100 and *200 meters) wdiich have been 
assigned to state and city police depart¬ 
ments by the Federal Radio Commission, 
and on which they send out instructions lo 
patrolmen in motor cars and at distant 
posts. 

'riiis equipment, inarm factu red by the 
Delco Radio Corp., of Dayton, ()., is a com¬ 
panion of the standard-w^ave automotive 
receiver illustrated in the August issue of 
RAino-CiiAiT- but diiTers from the latter, 
not only in tlie type of coils used, but in 
the fact that its tuning is not controlled 
from the instrument panel. Since it is used 
to receive transmissions only from one spe¬ 


cial station, and must be ready to pick up 
a message at any instaiit, it is carefully 
set to the wavelength of the transmitter 
by means of screw-adjusted tuning con¬ 
densers, wliieli are then locked in position. 
In addition to tbi.s, while the police car or 
boat is in service, the transmitter will he 
kept turned on; it ha.s, of course, a volume 
control. Its installation must necessarily 
incorporate an antenna and shielding sim¬ 
ilar to that used for the leads of any car; 
the recpiired dry-cell liattcries are housed 
in a shielded box, as usual. 


The circuit, wdiicb is shown herewith, in¬ 
corporates three *21- screen-grid tubes, which 
are connected in series to the ear's storage 
battery; a first audio stage, with a '12.\ 
tube, resistance-coupled between detector 
and a jumtode; and the latter, N^liich serves 
as the output stage. This tulie, which fol¬ 
lows the description given in May Rauio- 
CuArr (page 57H) is here first used for the 
first time in a commercial receiver in Amer¬ 
ica, With a filament voltage of .5, and con- 
suiuption of i/4-ampere current, it has an 
aiiqilihcation factor of 70, and a rating of 






Above the schematic circuit of the 
Dclco "Police'' short-wave receiver, 
sliozving battery and speaker counec- 
tioiis. ft xvill be observed that a 
scrcctvffrid tube is used as a regen¬ 
erative detector; the variable con- 
denser.^ shown here arc set with a 
screwdriver and locked (their shafts 
are seen protruding through the 
chassis in the view at the left). 
R2. 1 meg.; 250,000 ohms; R7, 
500.000; /?9. 10,000; R\2. 2 meg.; 

/?14, 5 meg.; /?15, 400 ohms. 




500 milliwatts undistorted outjmt, on 13.5- 
volt plate supply. It is a jiroduct of the 
A ret urns Radio Tube Co. 

The minimtim operating conditions, which 
permit a considerable reduction of battery 
voltages, are given as follow’s (a special 
analyzer being used) : 




F 

P 

CG 

SG 

PC 

GT 

1 

R F. .. 

. 2.0 
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1.1 

5-5 
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0 
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18 
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80 

O.I 


0.13 

0.5 

2 

A.F. .. 
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9.0 
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7.5 
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(F, filament voltage; P, plate voltage; CG, 
control-grid voltage; SO, screen-grid volt¬ 
age; PC, normal plate current in analyzer; 
GT, grid test rcailing.) 
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Hints 


to Radio Manufacturers 

By Radio Users and Service Men 


A PHONOGRAPH BOOSTER STAGE 

R adio has renewed the demand for the 
phonograph, to a certain extent; tint, 
with even the best needles and the highest- 
priceil records, the volume is limited. This 
is felt especially when a dance is held in 
a school hall or a large living room. 

This suggestion to the nuinnfactnrer is 
a cal! for a “l*honogra])h Booster/’ encloscil 
with the chassis proper, which will make 
an added tube availalile to provide a higher 
out])ut level for phonograph rei»ro<hietion 
when required. 

Fhaxic Of Mahco, 

Oak St., Yonkers, X 


A CON\ENIENT LEAD-IN 
APPLIANCE 

L KT me suggest tlnit some nmmifactnrcr 
f begin production on a temporary lead- 
in, for use whenever there is a tenijiorarv 
installation. I would suggest a small plate 
of copper, with a Tahnestock clip, to he 
ffisteiH'd to a window pane by small ndibcr 
suction cups. Two such plates, one on each 
side of the glass, would provide capacitative 
coupling from aerial to lca<l-in; and sucli 
accessories would be very v«aluahle to SerT- 
ice Men. Stani.fv I. Horan, 

Maza, South Dakota. 


A FOOLPROOF ANTENNA PLUG 

T H I^ Writer has been called several times 
to service sets which were affected bv 
station hum and body capacity due to a 
reversal of the aerial and ground leads 
(which many set owners prefer to discon¬ 
nect (luring a thunderstorm, or even when 
(‘leaning); since the wires aj)p(‘ar similar, 
they are often replaced incorrectly. 

This could he eliminated by the ])rovision 
of an aerial-and-ground cor'd, uttaehed to 


WHAT PEOPLE WANT FROM 
THE RADIO INDUSTRY 

DOLLAR was offered, in the 
October issue of Raujo-Cuaft, 
for eacli. practical su^^estion, for the 
impro\enient of commercial radio ap¬ 
paratus, and suitable for publication 
here as a hint to radio manufacturers 
of what the public want. This means 
that we ask, not for new inventions, 
but for simple details, often very small 
ones, which make all the difference 
between convenience and inconveni¬ 
ence* satisfaction and dissatisfaction, 
on the part of the radio set owner 
and the radio Ser\ ice Man. 

The latter, bein^ out in the held, 
nhere sets are used as a part of their 
e\ervday home life, not as enj^ineerin^ 
problems and samples of production, 
will soon see every point where the 
manufacturer missed a bet. Some of 
their proposals may be commercial!>■ 
impracticable; but their letters show 
what is wanted, and therefore what 
is needed. 

Until further notice, each sujl^es- 
tion published here will be paid for 
at the rate of $1.00; and their prac¬ 
tical value, rather than their ingenuity 
or curiosity, will determine the selec¬ 
tion, since this feature is intended to 
be of educational value to the radio 
industry. 


a plug which could be inserted in the set 
only in the correct manner. 

Caul W. Stuauu, 

751 }YahiHt Street, Uoifersford, Pa, 


USE A CABLE PLUG--CLOSER 
LOGGING 

S OME all-elcetric receivers, with ret'eiver 
chassis and power pack in separate 
units in one compartment, have the leads 
from the pack soldered to the ])oints where 
they are needed in the receiver; thus mak¬ 
ing the two units inst'pa table. It is very 
difficult to lift the two together out of the 
cabinet, because of their weight. 

Thciefoie, rny hint to the manufacturers 
is that they connect the units by cable 
plugs and Jacks, so that either cai) I>e re¬ 
moved from the cabinet. 

My second r(‘eoriitncndation would be that 
tiu' indicators on tuning dials he made 
closer to the numeral st rip.s, which will per¬ 
mit more accurate logging. 

Russkli, Scji UE-At pis 
3()5() Compton St., St. Loni.'i, Mo. 


CHOICE OI SPEAKERS—I LAT 
HINGED TOPS—OPTION 
OF LOOP 

F UKQL^EX'ri.V the s<‘t owner would 
prefer a magnetic S})eaker for a change. 
Snell a speaker, cmmectcd with the first 
audio stage (when the power output is very 
high) could be jirovided for in the same 
console \vitb the dynaniic, but on a S(‘parate 
shelf. A convenient switch would .select 
one or the other. 

Every console, whether for a phonograjib 
comhinaliori or not. slioidd open at the top 
to give access to the receiver, for in.S]>(‘ction 
and changing tidies, etc*. Moving a receiver 
aronnd to get at the hack often mars the 
cihimd and other furniture. In the average 
hou.schold, too. the cabinet top is normally 
covered by a drapery and decorations and 
the round lop console, which will not serve 
(Continued on pa^e 370) 


The Modified “Stenode Radiostat” for General Use 


S INCE tiie appearance of the revolution¬ 
ary English receiver, the AStenode Ra¬ 
diostat/* described in tlie Octoh(‘r issue of 
UAiuo-CRArr, the greatest interest has been 
manitested in European radio cir(‘lcs, and 
almost innnmerahle articles have been puh- 
lislied, (liscn.ssing the ipiestion of the rcalitv 
of ‘‘sidebands.*’ Miles of ngur(*s liave been 
made and published on the mathematical 
theory; though the general agreement 
among tlie higlic.st e.xperts seems to he that 
amplitude-modulation and fre(|uencv-ino(!n- 
lation are siiuidy different cros.s-seetions, as 
it were, ot the same fonr-dimerisional phe¬ 
nomenon, the radio wave. Dr. Robinson, 
the inventor of the Radiostat, is quoted as 
saying merely that “the sideband theory 
needs supplementing.” 

However, the proof of the Radiostat was 
that it worked; but the original model, with 
its carefully-guarded quartz crystal, is both 
exjicnsive and complicated aixl, ns pointed 
out in these colnnms, if the Stenode tran.s- 
luilting system were generally adopted, all 
existing radio receivers would at once be¬ 
come obsolete. These fundamental ohjec- 


lion.s, is it iindmstood, have now been met 
by the iinamtor. Dr. Robinson. 

While the crystal-controlled Radiostat, 
with its 50-eycIe hand, theoretically makes 
possible a luindredfold increase of trans¬ 
mitting stations, it is obvious that siidi a 
development cannot take place for many 
y(‘nrs. For this reason, it is evidently tiiore 
practical to use a far U\ss .selective receiver 
to m(‘et present-day conditions and those of 
the immediate future. Tire present standard 
separation of broadcast channels in Europe 
is 9 kilocycles: and aecfudingly I^r. Rob¬ 
inson has designed ;i commercial model of 
his receive?', eliminating the costly eiystal, 
and providing for a hand pass of l,r,00 
cycles, riiis set has seven tubes and incor¬ 
porates a 20-kilocycl(‘ intermediate fre¬ 
quency airqdifier with a high-pass filter. 

With this instrnment, demonstrations have 
been given of re(‘eption of distant stations 
only J) kilneyelcs removed from the high- 
power T,ondnn stations (locals) witliont the 
slightest interfeieiiee, ai?d in an unfavor¬ 
able location. Slop interference, which is 
troublesome in England, was also kept out 


very suece.ssfully. On 4.500-cyele scfiara- 
tiori, with jihonogtaph-rno(hiiat(‘(l laboratory 
oseillal.or's set up on either side of tlie high- 
power local, a slight interference whistle 
could be heard; though tlie audio (pialify of 
recejition from either seeiired jxu'fect to a 
listener. Piven this Iietci'odyne could he 
eliiirinated with an added iiUer. 

'Hie Radiostat, it may he pointed out, 
in a seven-tube iiio(l(‘I seems little more com¬ 
plicated tluin tlie American standard le- 
eeiver; but, in comparison wulh the Europ- 
(vui two- or threc-tuhe set (tlie two-tuber — 
one R.F. stage and jicntode — is said to have 
been the rnn.st poi>ular design at this year*s 
r'jidio exjiosition in I.ondon), it is (‘xtiemelv 
expensive and complicated. The ordinarv 
European listener, as a rule, exjiects to re¬ 
ceive only one or two lo(‘als regularly; and 
distant stations are a high-priced Iiixiny. 

At the present time, nudtijilex telegraphy 
experiments also are being carried out on 
the Radiostat .system. Here a mini her of 
different fretpieneies are similarly iin]>osed 
on a single w'irc line, as in practice else- 
(Continved on pape 308) 
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An Electrical Scanning System 
for Television 

Another Vacutun-Tiibe Development 

By PHILO T. FARNSWORTH* 


P KRIIAPS tlie most signilicant element 
in Imiiian vision is that the amount of 
detail whieli we can see in a picture 
is limited by the structure of the 
retina. Although the image focuse<l on the 
retina by the lens of the eye may he per¬ 
fectly continuous, Hie retina will give to the 
image seen a huite structure, depending 
principally on the number of “cones*’ which 
lie in the central spot. It appears possible 
for the human eye to see separately at one 
time about 100,000 elements; this is, prob- 
ahlv, not more than one-tenth of the num¬ 
ber of cones in the retina. This range, how¬ 
ever, is greatly extended by the taeility 
with which the eyes can move from one 
point on an object to another; ami from 
these considerations it was suspected that an 
image of perhaps 200,tK)0 to 400,000 ele¬ 
ments would compare favorably witli that 
which the human eye gives us. 

It will he seen from a study of standard 
half-tone pictures tliat a television image of 
*200,000 elements will approach near enough 
to the limit of the eye to make greater de¬ 
tail seem unnecessary. 

Let us outline, then, the requirements of 
a television system which is to handle 200,000 
elements, assuming the mode of scanning to 


he that shown in Fig. 1, and that 12 pic¬ 
tures are to be transmitted per seeoiul. We 
shall have two scanning frecpieneies; one 
of them a sawtooth wave having a period of 
l/l2th-secon(k an<l tlie other a similar wa\e 
of 4800 cycles per second, Our highest 
fundamental picture frequency will be 1200 
kilocycles and, with single-sidcbaiul traiis- 
ini.s.sion, we shall retjuire a wave band 1200 
kilocycles wide. 

Problem of a Channel 
When this work was first undertaken,, it 
seemed rpiite apparent that three <lehnite 
problems existed, namely: (1) a suitable 
scanning syslini to handle this high speed; 
(2) an amplifier cajuible of passing tliis 
very wide band of freqiiencies; (^1) the per¬ 
fection of a suitable wire or short-wave 
ra<ho link uhich would take care ol the 
w’ide waveband required. At the ])resent 
time it is perhaps allowable to say that the 
first two ])rohlems have been completed. 
Considerable work has been done on the 
developiueiit of a four-meter radio link. The 
progre.ss to date indicates that (jiiUe satis¬ 
factory television service could he had for 
distances np to about iifty miles by proper 
location of the transmitter. Trouble from 
double images and fading may not, alter all. 



Fig. A (above) 

The ‘^dissector tube/’ utith its ''targer shounx at the left, is used for irensmittwg. 

Fig. H (below) 

The ''oscjlliter or reecivhig tube; the image aptcors on the flat surface at the end of the bulb, 
* Television Laboratories, luc 



Fi«. C 

A television receiver, ustng the 


*"oscillxte/* 


cause particularly serious trouble. Absorp¬ 
tion by conductive obstacles will make it 
necessary, how’ever, to locate the trans¬ 
mitter so that it will he almost visible from 
any part of the area it is to serve. 

Considerably more .success has been ob¬ 
tained by the use of wired radio as a 
medium. It has been foiinil quite practical 
to modulate a .‘100-kilocy(‘le band upon a 
1000-kilocycle carrier, and to transmit this 
over an ordinary telephone line; tlie pic¬ 
tures so transmitted are practically equiva¬ 
lent to those seen on a monitoring set lo¬ 
cated close by the t I’ansmitter. i lie attenu¬ 
ation ill voltage has been found to l)c about 
45 decibels per mile for a No, 10 pair cable. 
It would probably he necessary to relay 
everv few miles with this attenuation; but 
it is thought that a cable line represents 
the extreme case and that, when an open 
wire line is used, television by means ot 
w’ired radio becomes entirely within the 
range of possibility. 

In our experiments so far, no attempt 
has been made to correct the line for phase 
shift and frequency discrimination; this may 
not he necessary, but it is thought that con¬ 
siderable iiiiprovenient in tlie transmitted 
image miglit be attained by carefully mak¬ 
ing these corrections. 

Synchronization is accomplished simply 
by jmtting tlie synchronizing frequencies on 
the same telephone wire; audio frequencies 
inav, of course, lie put on Hie same pair. 

The “Dissector” Tube 

The first-mentioned requirement, wliich 
will lie the subject of this article, has been 
solved by the develo])iiient of an electrical 
scanning system. The basis ot tliis is an 
“image disseetor’ tulic, a practical form of 
which is sliown diagrarniiiatically in Fig. 2 
a ml in cross-section in Fig. 6.\. As wdll 
be seen, it comprises a cathode (C), coated 
with plioto-sensitive material, w 4 iich is 
parallel and closely situated to an anode 
screen (.A). The anode screen is electrically 
connected to the electrostatic sliield (S). 
At tlie end of the tube opposite the cathode 
is placed a target electrode (T) having all 
but a single small area shielded from the 
discliarge. 
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JT has lonji been apparent that the full development of television requires a scan- 
ning de\ice free from the mechanical limitations which are inherent in the motor- 
dri\en disc or drum. W itli the latter, four or five thousand points are all that we 
can expect in an ima^e; and these can show clearly little more than a single person 
I in a limited field. 

tube, with its weightless beam** has been an obvious solution; but 
the task of making it effective is one requiring no small degree of ingenuity and appli¬ 
cation to detail. Mr. Farnsworth, in his laboratory in San Francisco, has been working 
for some years along this line; and it has been known for some time that he has 
, obtained striking results. Until now, however, no detailed statement of his methods 
; has been a\ailable. 

. In this article he explains for the first time the operation of his “dissector’* tube, 

I a photoelectric device used for scanning at the transmitter; as well as his experiences 
1 with the “oscillite,** an oscillograph which he has improved for the purpose of repro¬ 
duction. He has constructed also a special amplifier, having a favorable characteristic 
over a frequency band 600 kilocycles wide, details of which he encourages us to 
expect soon. 

Mr. Farnsworth sets the maximum television image required at 200,000 points— 
erghty-seven times as extensive in detail as present standard-disc scanning-^and for 
, this work he states that a 1200-kilocycle channel will be required. He has already 
^ transmitted 300-ki(ocycle signals by wire and by radio on a wavelength of four meters. 

, We know that all television enthusiasts will hail this substantial contribution to 

I the perfection of the art. 


This til he, .considered hroadly, is a jihoto- 
electric cell wherein ])rovision is nic'ide tor 
tonniiig an “electron image’* of an 0])tieal 
image focused on its eatliode surface. Hy 
“electron image” it is meant that, if a 
fluorescent screen were placed in the j)lanc 
ot the electron image, the original jiptical 
image would he reproduced. The condition 
neces.sary for the formation of this electron 
image is that all the elec-trons emitted from 
any single point on the cathode surface 
.shall meet again in a corres}»onding point 
in (lie plane of the eleetron image. 

An image of the object to he transmitted 
is focused upon tlie cathode, and the photo- 
electrons emitted therefrom are accelerated 
by a potential of the order of .'jiM) volts tie- 
tween the cathode and anode screen. Most 
ot them arc jirojectcd into the r(*gion he- 
tween the screen and target and, hy means 
to he described later, cornhine to give an 
electnm image in the plane of the target. 
This electron image, made up as it is of a 
prism of moving electrons, can he shifted 
Uy a magnetic lield at right angles to the 
tube. By this means, the image is moved 
over the scanning aiiertme in the target 
shield. 

In practice, two .sets of roils are placeil 
about the dissector tube, as shown in l''ig. 2, 
at rigid angles to one anotlier. A sawtooth- 
wave alternating eiinenl, of about :i0<)0 
cycles per second, flows through one Set of 
coils; producing, let us say, a hoii/.outal 
deflection of the image. A current of sim¬ 
ilar waveform, hut with a period of 
seeoMil, flows througli the other set of coils, 
and produces a vertical defiectiou of the 
image. The resultant path of the image, 
relative to the aperture, is similar to that 
gdven in Fig. 1; there will Ije 200 horizoidal 
lines drawm for each traversal of the image, 
and the time of one line will t)e 1/;I000- 
seeond. \Vc shall therefore require an am¬ 
plifier haiidiiiig a hand width of approxi-* 
inately .‘500 kilocycles, to aiiijilify the target 
ciirrerd. 


'rhis problem preserded hy tlie amplifier 
has been one of the most ditheult encourdered 
ill any of this work. Furthermore, at the 
higher freipjeiieies, the impedance in series 
with the dissector target becomes verv low, 
liecause of the caiiacitance slinnting it; and 
this causes a corresponding decrease in tlie 
amount of voltage delivered to the injud of 
tlie amplifier. However, the whole problem 
ha.s been greatly simplified hy a .system of 
“aihiuttanee neutralization," which is par¬ 
ticularly useful in the neutralization of 
capacity, and which permits input imped¬ 
ance (as well as intmstage tid>e impetlance) 
as high as several megohms to he obtained, 
iij) to a million cycles or more. At the 
present time an amplifier is being used which 
has a frcquciiey-eharacteristie approximately 
flat tf» 600 kilocycles. 'Hie "admittance neu¬ 
tral ization” principle, as well as the design 


in general e>f these widc-freqiiency-hand am¬ 
plifiers, wifi he explaineil at anedher time. 

“Oscillite” or Receiver Tube 

The picture frcipiencies from the amplifier 
arc le-huilt into an optical image at the 
receiver hy means of an electron-beam 
lube, or “oscillitc,** as shown in Fig. :J. 'I'liis 
is simply a modified Braun oscillograph, 
wliieh makes use of the electron-image jiriii- 
ci))lc of the dissector tube, to allow good 
light intensity to In; oldaineil. 

It is rcipiircd to generate at the receiver, 
two alternating currents of sawtooth wave¬ 
form, identical to those msed at the trans¬ 
mitter. 'riiese currents, of course, have to 
be synchronized with those at the trans¬ 
mitter; to aceomplisli this, use is iruule of 
the fact that these currents induce «i strong 
voltage pulse in neighboring circuits during 
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The tnognrtic scan 
Fig. 2\ ami 

Fia, 5 is an cnd-on view of their rotating motion. 


shape as a resuUaat of («•» mot-ing fields. The "disseetor” of Fig. .4 h shon-a here iuter,tally 

the osctilite of Fig. B ni eross-scetioii xu Fxg. 3. Fig. 4 itfustrates the path of ‘ ' . 

end-on T’icsv of itn'ir "Ti.jm j.. »• . .. 


. of electrons from an illitminatcd point on the cathode; ami 
The object is to brina them all to the same point at the target. 
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the steep part of their slope. This voltage 
pulse is, 4 iccor<lingly, introduced into the 
I>icture frequencies* circuit, and serves at 
the receiver to hold tlie scanning generators 
in step. It serves the further purpose of 
turning otY the oscillite “spot** during the 
return part of its path; that is, during the 
verv steep part of the sawtooth wave-cycle. 

This system of synclironization is very 
simple and very ctVective. It does not re- 
(juire any extra transmission medium for 
the synciironizing impulses, nor even any 
extra equipment such as filters, etc., to sep¬ 
arate the synciironizing impulses from the 
picture frequencies. Much work has been 
done in the development of these sawtooth- 
wave generators, and on this system of 
synchronization, but space requirements will 
not allow their being reported here. 

“Magnetic Focusing” 

Consider the path of the electrons which 
leave the same point, on the surface of the 
cathode*, at which a jioint ot light in the 
optical image is focused. If all ot them 
traveled parallel to each other, a perfect 
image would he formed at any point of the 
beam, lint they are emitted at different 
velocities, corresjionding to potentials from 
zero to about three volts. The irregularity 
of the cathode’s surface, large in projmrtion 
to the electrons, and the ending of electro¬ 
static lines of force near the wires of the 
anode screen (A) cause tlie electrons to 
spread out in a conical ray — with an angle 
at the ajiex of about five degrees, in our 
resent dissector tubes. Nevertheless, some¬ 
thing of an image may be formed at the 
window by the use of low-frequency {red¬ 
dish or infra-red, presumably, to which 
photoelectrie surfaces are less sensitive —■ 
Editor) light, careful construction of the 
anode screen, and high anode voltage. How¬ 
ever, it has been found iro.ssible to focus 
these electrons rays magnetically. 

This is done by creating a uniform mag¬ 
netic field of proper intensity, with lines of 
force parallel to the axis of the tube. This 
causes the electrons to follow spiral paths, 
all tatHjent to the line of magnetic force 
througli the point P where they originate. 
Each electron, viewed from directly ahead, 
is describing a circle, large or small, as it 
travels forward. (See Fig. 5.) However, 
regardless of the speed of the electron, and 
the diameter of the circle, it will reach the 
same point on the circle, from which it 
started, in the same time; that is, every 
electron will be in line with P at a given 
time. Tliis makes it possible to bring the 
whole beam of electrons to a jioint on the 
target, as shown in cross-section in Fig. 4. 

If we change the direction of the field, 
the point where the electron beam is focuseil 
will be shifted; and, by imposing a trans¬ 
verse magnetie beam on the lengthwise field, 
we will deflect the electrons prO]>ortionatelv, 
In this manner the deflecting coils, cavrj'ing 
alternating currents, will cause the hcam to 
move from side to side. 

The present dissector tube with its care- 
fully-madc anode screen produces a sta¬ 
tionary electron image which is not inferior 
to a very good optical image. When the 
image is deflected for scanning, however, 
the resulting moving image is slightly 
blurred at the edges, for tlie following 
reasons: 


The distance from the cathode is slightly 
greater than at the center; 

The velocity of the electrons towar<l the 
aperture is less for tlie edges than for the 
center. 

The magnetic field, in the direction of 
the electron*s path, increases with the angle 
from the center. 

All tlicse factors arc reduced by increas¬ 
ing tlie deflection distance. In practice, 15 
degrees deflection on each side of zero is the 
value used, when the scanning aperture is 
not smaller than 15/1000-inch. 



Left, eross-scctions of t'lfo ** dissect or* tubes, 
and iat 6 'C) the anode. The cathode C throws 
ont from each point a ray of strength propor» 
tionatc to the light rccch’cd. The electrons pass 
the anode .d and fall on the target T; as they 
scan this, it transmits each element of the 
image to the amplihcr. D and E arc cross 
sections of target rods: .V is a nickel target, 
and S a fluorescent substance tvhile GT is the 
glass tube. 


The principle of magnetic focusing be¬ 
comes very useful in the construction of 
oscillite or receiving tubes. It enables us 
to focus back, to a point, all electrons from 
a single emitting point; and thereby to ob¬ 
tain very good light intensity in one of 
these tubes. In fact, the light intensity so 
obtainable is limited only by the properties 
of the fluorescent material. Spot intensities 
can be obtained which turn fluorescent ma¬ 
terial black ami inactive after only a few 
seconds* exposure. The element used in 
this work will be describe<l later on. 

The reproduced photographs here w'ere 
taken from the receiving tulie, from trans¬ 
mitted motion-picture film. The large image 
(of Hr. Lee de Forest) was secured by 
making the film from a still photograph. 
The exposure was about half a minute, and 
the blurring is due principally to the tact 
that the picture on the receiving tube moves 
slightly. The effect is quite negligible to 
the eye, but gives a ba<lly-blurred image 
when exposed so long to the camera. It is 
shown merely to represent the inferior limit 
of quality. (Fig. D.) 

The smaller images at the side were made 
witli (iO-cvcle scanning current, ami moving 
the film at both the receiver and the trans¬ 
mitter at a])])roximately the same rate of 
.s|>eed—aliout one frame every two seconds. 
They therefore indicate the quality of dis¬ 
section, but not the ])erfcction of the 
amplifier. 

The actual image, as it is seen on the re¬ 
ceiving tube, appears much better than any 
of these reproductions; as those who have 
seen it will attest. 

Types of Dissectors 

The high-vacuum dissector tube (see Fig, 
f)A) in use at present comprises a cylin¬ 
drical glass envelope, having at one end a 
flat window (W) which i.s polished before 
.sealing in. At the other end is a stem, 
uj)on which the elements of a tube are snp- 
jiorted ami through whicli the leads pass. 
'Ihe inner end of the stem carries a short 
gla.ss i>illnr (P) terminating in a square 
Initton; the button supports a silvere<l mir¬ 
ror on which is depositetl a photo-sensitive 
film, band clamp is supported from the 
stem, having weldecl to it wires which carry’ 
the anode structure. 

The anode structure itself (see Fig. flC) 
is made by wintling very fine tungsten wire 
aroun<l a tungsten-nickel frame as shown. 
This is supported from the collar, so that 
it is closely parallel to the cathode. Sup¬ 
ported separately from the collar is a 
cylindrical screen, usually of fine nickel 
mesh, which conforms closely to the inner 
surface of the glass envelope. (In the lat¬ 
est types of lubes, this screen has been re- 
])laced by a platinum coating on the wnills 
of tlie tube.) 

Two general tyjics of targets a?*c in use; 
that shown in Fig. fll) is designed to make 
use of secondary emission; while that showm 
in Fig. (iE is intemled only for jirimary 
emission. 

Photoelectric Substances Used 

.\ftcr the elements of the tube have been 
sealed in, it is sealed to the pump in niiich 
the same manner as an onhnary photoelec¬ 
tric cell, provision being made to distill into 
the tube a small amount of potassium. 
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After the tube has been baked for three or 
lour flours on tiic pump, and the vacuum 
is as good as can be obtained, a small 
amount of potassium is distilled into the 
tube and allowed to condense where it 
will. Then, l)y heating the lower portion 
of the tube, the potassium is deposited iqion 
the cathode; the tube having l)een designed 
so that the cathode remains cool, ufdess the 
stem is heated. 

It is necessary to be very careful iji this 
process, to drive tlie potassium very slowly. 
Otherwise there is priuluced a glazetl cathode 
surface which has been found to be inferior 
in unilormit) to an unglazed surface. Care 
must also l>e taken to keep the target of 
tlie tube warm during the potassium dis- 
Iillation, to insure that no metal coiulenses 
inside the target sliield. 

After the tube has cooled Ihorougldy, 
hydrogen is admitted and the surface col¬ 
ored hy the EIster-Geitel process. Care 


Fig, D 

The ii}]agc of Dr. Lee dt 
Forest icenter) though 
blurred is rccognhablc ; 
this IS a composite of the 
images reproduced on uji 
''osciUitc** for half a min- 
ufe. The smaller images 
at cither side had shorter 
exposures. 


equal reflecting power, at a distance of one 
foot with a ISdO-watt limgstcn lamp. This 
sensitivity, therefore, aj)proaches the order 
of that ret]Hired for direct scamiing. 

/^worvkin (sec ItAUio-CnAKr for February, 
IIKIO) reports sensitivities of 25 iiiicroainpsV 
lumen; this sensitivity would j)eniiit direct 
scanning witli lamps tliat are not too bright 
to he used wilh animate subjects. Dissectors 
of this sensitivity, however, have jiot been 
huilt as yet. 

Dissector tubes may be built to operate 
without an anode sc?een. Fig, (iH sliows the 
construction of such a tutie. Its j>rincipal 
advantage is its simplicity; it has the dis¬ 
advantage of giving a rather poor electron 
image, and has not thins far been built wuth 
a ratio, of ajicrture to catliode area, greater 
than one to five thousand. 

Receiving System 

1 hr receiving system used in connection 
with the tiissector tube is closely similar to 


effect is not bothersome at ail; in fact, it 
is necessary to have very high current den¬ 
sity, in order to observe it. 

The del lection-coil system used with tlie 
oscillitc tube is exactly similar to that used 
with the dissector tiilje; the power required 
in these coils for the largest ])ossihle pic¬ 
tures may he gcnerateil with a *10 tube, 
while that for the focusing coil is quite 
ncgligililc. One type of scanning generator 
used at the receiver embodies a helium 
glow-lube feeding a *10 power tube, 

1 he circuit retpiired to get the reijiiisite 
amount of powder from a ’10 tube into an 
entirely inductive load has been developed 
over a period of several years; the details 
will not he given here. 

These generators are synchronized by 
coupling them with the main picture-fre¬ 
quency circuit since, as explained before, the 
requisite pulses are imluced at the trans¬ 
mitter. 

'i'he writer wishes to acknowledge his in¬ 
debtedness for valuable assistance received 
during the progress of this w'ork, to Mr, 
Donald K, Dipj>ineotl, iiarticularly for his 
assistance in working out the principles of 
magnetic focusing, but also for the con¬ 
structive interest he has shown liming the 
entire course of development; to Mr, Carl 
J. Christenson, for many valuable ideas 
contributed during the early stages of the 
Wfork. and to tlie stall’ of 'relevision Fabor- 
atroes foi* tlieir unstinted co-operation. 



must he taken at this stage to insure the 
exact jiressuie of hydrogen which will per¬ 
mit the entire surface to form at one time; 
otherwise a non-uniform emitting surface 
will result. J he cell is then carefullv 
pumped to rid it of all traces of hydrogen; 
after which U is sealed otV ttic pump. 

1 he w‘oTk of ,\. U. Olpin anil F. R, 
Koller has indicated two geaieral methods 
hir greatly increasing tlie sensitivity of pho¬ 
toelectric cathodes; the Olpin process par¬ 
ticularly has been applied with great suc¬ 
cess to the constriictiori of dissector tiihe.s. 
Tlie general lechni(|ue, as it has been evolved 
for the pre))aratiori of these “sodiurii-sul- 
plun*’ di.sseelor cathode.s, is elo.sely similar 
to that employed hy Olpin. One rather in¬ 
teresting side light is that if, in the prepara¬ 
tion of the sodium-snlpluir eat bode, it is 
spoiled for some reason or other, a moder¬ 
ately sensitive dissector is secured simply 
by admitting hydrogen and passing a glow 
discharge, as in the Elster-Oeitcl ptx)cess. 
Ibis usually gives a cell with a sensitivily 
of one mieroampere per lumen (unit of 
illumination) and the sensilivily seems to 
be more permanent than with the potassium- 
hydride cell. 

'Fhc sensitivity of such a dissector, like 
that of the usual potassium-hydride [ilioto- 
cill, is best at aliotit ouc-lialf niicroainj)./ 
lumen (or one-twentieth that of a gas-hllcd 
jihoto-cell) though this can he nearly 
tlonhled by the use of seconilary emission 
trom the target. The potassinm-hyilride 
cell is, therefore, not sensitive enough to he 
used with light reflected hy an image; the 
present cells arc uscil with transparencies 
and a 400-watt tungsten lamp. 

I he sodiuiii-.sulphur ('athode dissectors 
have a sensitivity of (5.5 mic]t)am]is./Iuiiien; 
a suitable light intensity may be obtained 
by illuminating the face, or 'an object of 


tliat propo,se<l hy Xicholsen and Rosing, and 
to that recently demonstrated by Zworykin. 
1 he oscillitc lube diflers from 'Zworykin's 
“kinescope” in the means used for focusing 
tiic spot and in the detail of the “election- 
giuT* element. 

'riie magnetic focusing principle, as stated 
betore, peniiits all electrons having a source 
in the same point to be foc!is<-d back to a 
|>oint on the fluorescent .scietm. The clcc- 
tron-gim element has been <lesigiied with 
the idea of securing the greatest possible 
number of electrons through a given-sized 
aperture, and limiting tlie angle of this l)eam 
to that which can he acciiralely focused, 
'riiis element (as sliowni in Fig. ;5) com¬ 
prises a spiral filament e»)afed onlv on the 
in.side. A .shield, j)crforat<’d hy a hole of 
the .same diameter as tlie (ilanient helix, is 
placed over this filament. The anode is 
tulmlar in form, and placed in fronl of the 
c.ithntle; while a ring grid is placed about 
inidw'ay between the tilarnent shiehl aiul the 
anode. 

I he merit of this type of element lies in 
the fact that the anode tube is located, ap¬ 
proximately, at the focal point for the elec¬ 
tions leaving the emitter. The anode volt¬ 
age, recpiired to create this focal point at the 
entrance to the anode tube, may be of any 
value betwven 1500 and 2500, for the tubes 
we arc using at present. 

An interesting eftect has been noted with 
i-egard to the operation of these tubes; they 
function only when secondary electrons are 
emitted from the fluoreseent screen. Some¬ 
times a black spot will appear on the end 
of the tube, due to that point’s charging up 
negatively. It will he recognized that an 
unstable condition exists here, and that a 
point on the fluorescent screen will assume 
either a large negative or a large positive 
potential with respect to the ancKle. This 


News of Television 

T he first international television con¬ 
vention, it is announced, will he held in 
Brussels, Relgimn, in July, HI;U. It is not 
an oflieial a flair, like the radiotelegrajih con¬ 
ferences, hut called hy a private as.sociation, 
tile 1 uterna(iotiaI Institute for *I'elevisioii, 
wiiicji has its headquarters in the Belgian 
capital. 

'Hie first television museum is being pre¬ 
pared by the Dciitsehc Museum of .Mimieli, 
Ci(iitian\, which w'ill ciulea\or to j>re.sent 
an arrangement of all systems of television 
which have been jiractically operated. 

On ,Iuly 28, a demonstration of full-size 
television was giv<m at the Coliseum in 
Fondnn, utilizing the Baird system. The 
screen, .42 inches wide and six feet high, 
contained 2,100 incandescent lamps, which 
\'cre lit in turn through an elaborate 
coiuiiiutalor. 

Engineers of several large American 
broadcasting companies appeared before the 
I cderal Radio Commission on October 4 
to present television problems. “Relialile 
leceptiori of satisfactory pictures,” said 
M. A. Turner, of the U.C.A.-Victor Cor- 
poiation, “will he a very ]o(‘;d pro))osition. 
'Hiis fact would indicate that the central 
section would he.st he served hy a eentrally- 
locatetl transmitter, 'I'hc area wfiiclr 
transmitter would he able to serve would 
have to he dctcrtiiinc<l by actually receiv¬ 
ing pictures at dilferent points within the 
area. ■’ 

Special tests were recent I v conducted, at 
the request of the Federal Radio Coinmi.s- 
sion, to determine what interference, if any, 

IS caused by the television stations which 
broadcast on the same wavelength simul- 
laneonsly. Some rearrangement of wave¬ 
lengths has recently been made; and tl^e 
(Continuei/ on paffe 475) 
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Actual Television Now Taught in School 


A Practical Radio Education Must Now Include Instruction i)V 
the Technically Most Important New Development of the Art. 


By HAROLD G. LEWIS* 


Siudcuts sellina <‘P H'C scamn„t, of a lelovhioj, Ucusmitier The model sUotoo icicv.see 

the features of a direct lighted human subject. 


* President. Coync Electrical School. 


pleted liie preliminary llieoretical covtrses, 
tliey become (jnaliliet) to continue in the new 
department for those who want to be 
eiiuipped with a practical knowledge of tele¬ 
vision. They arc instructed in the assembly 
and operation of televisors for reproduction 
of television images, and they also receiNe 
instruction on the types of sliort-wave le- 
eeivers now in use for the reception of 
television impulses, or energy used to oper¬ 
ate these televisors. The operating prin¬ 
ciples of the latest types of television trans¬ 
mitters and receivers are thoroughly cov- 
eretk and students receive also actual oper¬ 
ating instructions on television transmitting 
eipiipment of the type used for programs, 
with live subjects or artists, and also on 
tihn-scanning machines tor sending out mo¬ 
tion-picture entertainments by television. 


Special Instruction in Television Required 
An ability to readily delect the causes 
of distorted, imi»erfeet pictures (perhaps 
marred by streaks of light or dark, shifting 
vieus, “ghost” images, reversed tigures. and 
other phenomena peculiar only to tele¬ 
vision) and to as readily reme<l\ these 
faults, is becoming of greater value daily. 
At the present time, there are esiimated 
to be well over 25.000 television receivers 
in oj>cration. Projected plans reveal that, 
in a fairly short time, this number will be 
increased a great many times. As in the 
ease of code and broadca.st radio, the tech¬ 
nician who is prepoeed with knowledge of 
this rapidly developing branch of the art 
will be most in demaiul. 

As just stated, the causes and remedies of 
television troubles are numerous. More iin- 
poitant still, they are not cninparable with 
radio conditions as the radio broadcast re¬ 
ceiver Service Man knows them. Their 
SN'mptoms, ailments, and cure, are entirely 
divorcetl from ordinary service work. 

For instance, the radio “music’ receiver 
pronounced “perfect'* in audio quality in 
this reproduction of music may he (and 
probably would be) totally inadequate if 
employed for television signal ampliheation; 
flic result being as bad, or worse, troni a 
pictorial standpoint, as the reproduction 
was, from an audio standpoint, of a radio 
set of the vintage of 1021. Perfect repro- 
ducUon ui> to 10,000 cveles will result in 
beautiful musical output; but, unless the 
amplifier continues at this ctticiency up 
through :10.000 to 50,000 cycles, its use as 
a television adjunct will result in loss of 
“detail.” 'Tlie methods used to obtain a 
goocl amplifier for television work are (piite 
ji study. 

Another outstanding consideration in tele¬ 
vision instruction is the correct installation 
of transmitter and receiver apparatus. Tele¬ 
vision equipnient, in its installation tech- 


I AM fully aware of the fact tliat there 
are in tiie radio industry today many 
people who maintain that television is 
so far in the future that it is of no 
practical account at the present time. 

1 am aw’are of the fact that some ot the 
larger radio interests are forcibly holding 
television down, because they do not wish 
to have a repetition of the growth of the 
radio parts business w'hcn the broadcast 
boom started in 1922, These interests wish 
to jump into the market w'lth a complete 
set and, for tliat reason, do not encourage 
television. 

The facts in the case, however, are that 
in the United States and, particularly, in 
Eiirojie, television has already arrived and 
luav he jilaced in the same stage wlierc radio 
was in 1920. I admit that television has not 
gone over big with the juiblic as yet; but 
it certainly has gone far enough when, at 
this moment, in the United States alone, 
there are already over 25,000 television sets 
which are “hxiking in’* almost every day on 
some kind of a television broadcast. In all 
evolution, we must creep before we w'alk. 
In radio, wc had the Crystal detector and 
the earphones and we had instniiuents scat¬ 
tered all over the table, but we had a lot 
of fun at it. 'flic complete set did not eoiuc 
along until some time in 1925. 1 elevision 

will run a simitar course. 


H. C. Lewis 

I have had surticient contidence in the 
future of television to expend a suni in ex¬ 
cess of 5^25,000 to provide actual television 
apparatus in my school, where students aie 
actually taught the principles of television, 
'fo my knowledge, it is now' the lirst and 
only school that is in a position to do so. 

When students have satisfactorily com- 
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^nolhcr l,aHsmiltcr in the Cuvi.e television tie fart mcut. This seans and televises motionUctnre 

film for the tvcll-lmoivu radio ^novics/’ 


niqiic, is Just ns iriiicli n malti'r of specializa¬ 
tion as the installiition of ^‘soniid movies.” 
An example ot this was piven a short time 
ap) when one organization found, after in¬ 
stalling its picture transmitter, and announc¬ 
ing its date and time of transmission, that 
its location was useless for picture work; 
c\cn though it was an excellent one when 
Jiidgi'd hy the standards for ortlinary, 
musical radio reproduction. 

However, like the fnndnmentals of radio 
voice rejnoduetion, which have remained al¬ 
most nnehanged, the basic princi}>les govern¬ 
ing picture transmission and reception will 
not mulergo any very great changes in the 
years to come. It is easier to learn these 
principles now, and modify them as time 
dictates, than to face these |»lus their rami- 
Ocations at a later date. A knowledge of 
the jihotoeiectric cell, the scanning disc and 
the neon lamp will he fascinating and 
proti tabic. 

\ii this has been done in order that each 
student may receiv’e practical instruction 
on actual equipment in this great new held, 

1 hns, they will otitain a thorough under¬ 
standing of this equipment up to its very 
latest stages of development, and be well 
eijnipped to get in on the ground floor in 
die op))ortnnities now opening up in this 
interesting new hranch of radio. 


A New Synchronizer for a Television Receiver 

By C. H. W. NASON 


I I is well known to radio experimenters 
that, where lioth the transmitter and 
receiver arc fed from the same A.C. 
.snp])ly, television scanning memhers 
may he synchronized hy the use of standard 
synchronous motors with the same speed of 
rotation. Where it is necessary to receive 
signals from distant transmitters, whicli do 
not take their current from tlie same power- 
network, these synchronous motors arc 
worse than useless. 

For instance, if the frequency of the line 
supply at transmitter A is (>0.00001 cycles, 
and that at the receiver B Ls (>0.00002 cycles, 
the pictirrc will rlrift slowly aCro.ss the 
tramc; and the ohjective of syrichronons, 
or completely ‘in-.step,’* picture reception, 
will not he achieved, even tirongh the trans¬ 
mitter and receiver have been “phased” as 
far as possible hy the use of synclnonon$ 
motors. 

The Characteristic Frequency 
There is a proj>erty of the television sig¬ 
nal which enables us to find simple solu¬ 
tions to the jirohicm; all who have listened 
to it in the loud speaker have noted a 
cliaiacteristic tone. 'I’his tone has a fre- 
(ptency dcpemlent upon the mmiher of 
images each .second and the mnnher of lines 
.scanned per frame. I'lms a 48-line picture 
nqieated 15 time's ])er second — hv using a 
900 r.p.in. motor — has a characteristic fre- 
(piency of 720 cycles j>cr second. 

It would a])]>ear fpiilc simple to con¬ 
struct an amplifier capable of delivering 
many watts of energy to a 720-eycle motor. 


and operate onr scanning disc from this 
source. Uegardicss of tlie seciuiiig sim¬ 
plicity, not all of us ai*e in a ]>osition to 
operate arirplifiers with an out])ut of 2.'50 
watts or more, and consequently we must 
effect a simplifientioii. 

'Ibis has been done, l»oth experhnenlaliy 
and conimerciall\, in- the simple expedient 
of em]>loying two motors. One of these, 
which j»nivicles the nccessarv crieriry to ro¬ 
tate the disc and ovi-reome frictional losses, 
nray he a ‘hmiver.sal” or a varial>le-S])eed 
motor of any type available. Tire other, 
which Oj>crates fi-orn the anrplihi'd signal and 
serves to maintain the correct speed, is nsii- 
ally a diminutive st/uchrotions <tuotOr of the 
“phonic-wheel” type. It is a fact, however, 
that devices of this nature suffer from the 
<*ffects of line-7'olf{t(fe vn riafion and are 
rather clitVicult to bring into svnehronism. 


A Synclironizinjt Amplifier 

The writer has investigated a system, not 
entirely dissimilar', hut having manv marked 
advantages over tlie methods just described. 

It yon will refer to Fig. I you will see 
at lirst an audio or “synchronizing ampli¬ 
fier,” employing resonant jjarallcl feed and 
hfiving in its output a small alternator \ 
whieli generates a current alternating at 
720 cycles per .second when it revolves at 
900 r.jj.rn. 'Ihe alternator (or generator) 
aiul the driving motor are mechanical I v 
coupled hy the .same shaft to which the disc 
is atlixed, as shown irnderneath. Further- 
investigation of the diagram will show tliat 
the push-pull output stage Iras an “A” .sup¬ 
ply only—no “15“ or “0“ potential Ireing 
ap))licd to the tubes. 

(Confinned on page ff(>2) 


Fi4- 1 

With this of>f>arafi(s, dc~ 
scifbcd by Mr. Nason, it 
is not necessary to vse 
vacitiim tubes of sufficient 
tozi-er to drive the scanninp 
disc, as ill sonte syiichroniv- 
in(t systems. Only suffi¬ 
cient outf>ut is necessary to 
esrert a shflht brakiiiff in. 
flitcncc. The motor B is 
set to run 7 cry sfiflhtly 
fast; and the load pfaced 
on the shaft by the curyent 
dra:eu through A is suffi¬ 
cient to hold the disc down 
to the synchronising fre¬ 
quency ihere 720 cycles) 
of the teievision signal, 
which is cspcciaUy ampli. 
ficd by the two *7\As, VZ 
ond Vi, 
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The "Superband” Converter for Short Waves 

By PIERRE J. NOIZEUX (Buenos Aires) 


A very desirable means of obtaining 
short-wave reception is to utilize the 
present broadcast receiver as a su- 
perhelerodynts by means of a short¬ 
wave converten It is unnecessary to change 
any of the internal connections of the re¬ 
ceiver, wliieh is used solely as an interme¬ 
diate-frequency (and A.b\) amplifier. The 
idea is not new, aiui many converter circuits 
have been published. 

For several reasons, we prefer the '‘Super- 
bantf’ circuit, shown in Fig. 1, which as¬ 
sures the greatest independence between the 
first detector and the oscillator; each of 
wliieh can be tuned without atTceling the 
other. The output of tliis converter may be 
connected directly to the antenna post of 
any receiver, without danger of a short 
circuit. 

In operation, one first adjusts tlic broad¬ 
cast receiver to a point wlicre no stations 
are heard on tlie broadcast band. As no 
receiver is equally sensitive on all w'ave- 
lengths (most of them are most re.sponsive 
at the higher frequencies), it is desirable 
to seek a setting near tlie point of highest 
amplification. If the receiver has several 
tuning controls, adjust them all for the 
greatest sensitivity. 

Then connect the aerial lead-iii directly 
to the input of the first detector; turn the 
dial of tlie detector to any position, and 
rotate the oscillator dial in search of a 
signal. If none is heard, reset tlie detector 


dial a few degrees, and search again. Wlien 
a signal is tuned in, adjust tlie dial of the 
first detector to obtain tlie loudest signal, 
and set the potentiometer for greatest sen¬ 
sitivity. If the broadcast receiver is of the 
single-control type, its setting may be ad¬ 
justed, instead of the oscillator dial. 

The lead-in clip is tlicn connected to the 
antenna coil L. Begin at the middle of the 
coil, and gradually move tlie clip tosvard 
the ground terminal; testing each connection 
until llie greatest signal intensity is found. 
AVhen this operation is completed, it may 
be well to reduce the volume control; for 
many short-wave signals will be found too 
loiHl. 

For greatest convenience in operating this 
converter, the condensers tuning the H-E. 
and the first-detector stages may be gcinged 
on one shaft, using midget condensers to 
trim them. 

Values of Parts Used 

The coils used by the writer were niaile 
as follows: L and LI, each five turns of 
No, 4- copper wire, spaced 1/5-inch apart, 
self-supjiorting and ‘2 inches in diameter. 
Equivalent coils may be used tor a ,00025- 
iiif. condenser, or whatever value is em¬ 
ployed. 

The oscillator coil has two windings (as 
shown in Fig. 2) of six turns each on a 
two-iiieli tube, of No. 22 wire, spaced 1/5- 
iiicli. These values are suitable for recep¬ 
tion between 17 and 40 meters. 


I NTEREST in short.wave reception 
is international, and particularly so 
in the southern continents, where the 
only possibility of hearing broadcasts 
from Europe and the United States is 
on the short waves. 

This converter, designed by a South 
American engineer, uses three tubes to 
produce a heterodyned signal, which 
is fed into an A.C. electric broadcast 
set, and, thereby, specially high am¬ 
plification of the signal is obtained- 
With such a combination, an automatic 
volume control of the type we have 
described elsewhere would be valuable. 
The coupling between the ^24 first 
detector tube and the ’27 oscillator is 
different from that i^sually employed, 
and isolates the two tuned circuits 
from interlocking. While it puts but 
a small part of the energy of the oscil¬ 
lator on the first detector, it will he 
remembered that an oscillator is much 
more powerful than the received signal. 

We think that many short-wave fans 
will be interested in this novel hook-up. 


Tiic 5000-ohm resistor (which may be 
of the variable type) is usctl to reduce tlie 
voltage applied to tlie plate of the oscillator 
and prevent unnecessary current consimip- 
lioii. 

Tlie 100,000-potentionicter R2, wliieh regu¬ 
lates the screen-grid voltage, may be set, to 
begin, at the tJiird of its resistance, to apply 
a potential of 50 volts or so. 

It is ncccssarv to shield the stages very 
carefully from each other, to ineveiit coup¬ 
ling. A separate can is used for each. 

The converter may be used without tlie 
R.F. stage shown here, in which case the 
lead-in clip is attached directly to the turns 
of LI instead of L. 

It is preferable to use a siimll “IV* power 
unit, separate from that already cnqdoyed 
with the broadcast receiver; nevertheless, 
leads may be taken from the latter, with 
suitable precautions against coupling. (Fi/- 
ier chokes or resistors, unth nuitable bij- 
pnssiiiff,) 

The quality of reception obtained by the 
use of this converter is excellent, and the 
modulation of short-wave broadcasts will 
he found as good as that of the local broad¬ 
casters. The cost of parts is small and the 
assembly is not difficult; so that the con¬ 
struction of this converter may he recom¬ 
mended to anyone who has a good broad¬ 
cast receiver, and w’ishes to listen to short¬ 
wave broadcasting under the best conditions. 




5Hout-WAVE R.F.CHOK^ 
!.000Z5^F. \ I 


200-600 


METER R.F CHOKE 
/ 



GND.jj^ 


T/m-c conirytrr design, though it comes from South Jtnerica, uses tube iyf'cs famibar to us. 
As constructed, it covers hut one hand, that giving greatest distance; and constructors may f>r^cr 
rtug in coifs and an aerial coupling condenser, for greater convcmcnce and .//'f 

illustrations, adapted from Revista Tclegrafica. shozc an R.F. stage tvhich may be omitted. 
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With the Short-Wave Experimenters 


A STABLE S.-W. RECEIVER 

Edltofy RAnio-CHAFT: 

I enclose the circuit of my short-wave 
receiver, which has the advantag^e of avoid¬ 
ing changes of volume on long-distance re¬ 
ception, and is extremely stable in operation. 
Reception is obtained from 20 to 50 meters 
with two coils. The set is of course well 
insulated, with a double panel, inside of 
wluch is a cabinet well shellacked to with¬ 
stand dampness. Only 90 volts of “IV’ and 
®f “C” batteries arc required; and when 
a station is tuned in, you may enjoy the 
program without adjusting any further con¬ 
trols, An air-coluinn speaker is best with 
this set. 

The secondary coils arc 3*4 inches in 
dianie'ter, and wound of No. 10 copper wire, 
spaced 1/5-inch. The 20-35-nieter coil has 
4 turns, the 35-50-meter coil 8. 

The ticklers are placed inside the second¬ 
aries; they are womul closely with No. 30 
wire. Tlie slmrter-wave coil has three turns, 
the longer 4. These windings are placed at 
the same end as the primary, which is eight 
to ten turns of No, 22 wire, close-wound. 


The tuning condenser is a 7-plate Pilot, 
the regeneration condenser an 11-plate. The 
grid condenser is .00025-inf.; and the grid 
leak of 1 megohms is connected, as shown, 
to the arm of a potentiometer, for the pur¬ 
pose of regulating the grid current and. 
avoiding detector distortion, at the same 


time that volume is increased. The de¬ 
tector rheostat is 30 ohms, the other 20. 
Care must be taken to match the push-puli 
tubes; wliich are useil with a Pilot push- 
pull impedance coupler. 

Tlie R.K. choke, to which 1 attribute the 
(Continued on potje 372) 



Fig. 1 

This rcccix*cr, xvhose coustatUs are described i)» the ic.vt, uses a special iron-core choke oi- the 
plate circuit. In other respects, it is not unusual, except for the potentiometer control and 

push-pull 


Selecting the Intermediate Frequency for the 
Short-Wave Superheterodyne 


I N the October, 1930, issue of Radio-Craft 
the writer discussed the design of tlie 
short-wave superheterodyne: considering the 
type of oscillator circuit; tlie signal input, 
first detector, and second detector connec¬ 
tions; the tuning coils; and a number of 
other considerations peculiar to effective 
short-wave receiver design. 

In the November issue various possible 
arrangements for obtaining most satisfac¬ 
tory operation, at tlie intermediate frequency 
selected, were tlescribcd. 

This month the difficulties, in determining 
just what that intermediate frecpicncy should 
lie, are hronglit to liglit; as a result of long 
hours spent in the laboratories of the writer. 

There is probably no single jmint in 
“super"* construction that has caused more 
comment than the “repeat point'" (errone¬ 
ously termed a “Imnnonic'*) ; and it is this 
factor in the short-wave receiver design 
that will next be analyzed. 

“Repeat Point’* on the Dial 
There are three principal elements bring¬ 
ing about this condition. These are: (a) 
fust-detector tuning; (h) oscillator timing; 
and, (c) intermediate-amplifier tuning. 

The l.F. tuning in most double-detector 
(superheterodyne) receivers is fixed; be¬ 
cause one predetermined frequency is chosen 
and used. The detector timing is adjusted 
to the signal fre<iuency (that is, to the wave 
of whatever station is wanted) and the os¬ 
cillator frequency is tuned to differ from 
the signal frequency hv the value of the 
intermediate frequency; \\hich means that 
when, for example, the l.F. is 300 kc. the 
oscillator tuning will be 300 kc. cither above 


By L. W. HATRY 

or below the signal frequency. Thus tiie 
oscillator tuning dial may be capable of 
showing at least two tuning points for any 
one of the detector’s. If both detector and 
oscillator dials, as a result of the circuit 
design, give the same dial-number for, say, 
WE.\F, llien WEAF’s second tuning point 
on the oscillator may he found by adjusting 
the oscillator dial alone. 

'riiis “repeat point** is normal and must 
exist; it is sometimes wrongly called a har¬ 
monic. Additional rejicat points found for 
one station are caused, except in rare cases, 
by the oscillator harmonics; that is by fre- 
(piencics doiihle and treble the oscillators 
fundamental. And each of these harmonics 
(that is, the second and third), like the 
fundamental, will have two ecjually fmod 
tuning ]>oints on the oscillator dial! It has 
been said that the detector tuning should 
not show a repeat point for any station; 
and this is true so far as the receiver is 
concerned. If, however, the station radi¬ 
ates a complex frequency (fundamental and 
harmonics) the detector might tunc in a 
harmonic too, and thus show a repeat set¬ 
ting which is not the fault of the receiver. 
Crystal control, however, has practically 
eliminated siich faulty broadcasting today. 

Keep the above repetition of tuning divi¬ 
sions clearly in mind wlien reading what 
follows (if you arc still with us). 

If effective selectivity is hut slightly aided 
by the detector’s tuned circuit, when we deal 
with a strong signal, it is important that 
we obtain from this circuit its maximum 
effect to keep out nearby stations. On me¬ 
dium or weak signals a single tuned input 
circuit is very effective, because of the se¬ 


lectivity resulting from the cascaded tuned 
circuits of the l.F. amplifier, and the liet- 
erodyne method of obtaining tlie l.F. through 
the use of tlie oscillator. 

The more successful and later models of 
the standard siqierheterodyne, used for re¬ 
ception of broadcast stations, for the rea¬ 
sons given, now comprise a hybrid combi¬ 
nation of tuned H.F. and double-detection 
(superheterodyne) systems. Because of 
broadcasting congestion in the metropolitan 
areas, a siiperliet without a highly selective 
circuit in front of the first detector is now 
out of tlie question for interference-free 
reception. 

High Intermediate Frequency 

Now, to get the maximum selectivity from 
the tuned circuit of the detector, our cliosen 
intermediate frequency must he as high 
as possible, 'fhe reason is clear when an 
example illustrates the difference between 
two intermediate frequencies, such as 300 
kc. and 1,.500 kc. 

Suppose the detector tuning condenser is 
set for a signal of 0,000 kc. (50 meters). 
For an l.F. of 300 kc., the oscillator will 
have to time tu a value etpial to tliis signal 
frequency eitlier pluf or minus the inter- 
inecliate fre(pien(*v; eilljcr (i iOo or 5700 kc. 
Suppose we choose 0300 for the oscillator 
tuning; if that tuning point is .‘100 kilo¬ 
cycles away from OOO kc., it is also 300 off 
0000. Conse(|uently the oscillator is tuned 
equally to signals of 0000 and 0000 kc., when 
it is set at O'lOO kc. But the detector (ah!) 
is tuned only to 000 kc. and consequently 
will reject the average distant station of 
(Continued on ‘page 302) 
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How to Build a Direct-Coupled 

*45 Amplifier 

Constructional Details of a Unit Suited for use with R.F. Tuner, 
Phonograph or Microphone 

By S. H. BURNS 


N >W tliat the (lesi|fn of direct-conpled 
amplifiers has lieen developed to tlie 
stage vvhere it is practical to build 
them outside the latioratorv, the 
enterprising radio constructor will wish to 
inahe his own, because this ailvanceuient in 
radio design offers him one of the few re- 
cent ojiportunities svhieh lie has had to act 
for himself. 

There is nothing in the construction of 
such an instrument to prevent anyone from 
providing himself with a direct-coupled ani- 
j)lifier of the highest elliciency and (pudity, 
since the parts neeiletl are comparatively 
few, and not expensive. 

'riic major portion of these will prohaidy 
l)e fouml atnong the surplus of resistance 
units and hy-pass condensers on any work 
hench. The jiowcr transformer listed below 
was selected because of the suitalde design 
of its til ament windings. It has two of 
fhesc giving volts and one giving 5 

volts; while there are two high voltage sec¬ 
ondaries, affording over 350 volts output 
from the filter, with an *80 tube used as the 
reetitier here. 

To obtain flexibility in operation, it will 
be well to luiild the (iirect-coupled aiujilifier 
as a unit cpiite separate from the tuner; 
and to connect it by wire only to the de¬ 
tector output of the old set, or to tlie phono- 
graph pickup or microphone, as preferred. 

Tiie Mounting Base 

The time spent in making a suitable base, 
on which to mount the parts, will be worth 
the constructor’s w’liilc, in the improved 
operation and appearance of the finished 
amplifier. Sheet nlmuiniim may be used, 
as it is easy to bend and to drill. 

The size and shape of the base designed 
by the w'riter is shown in Figs. 3 and 
(Of course, if the constructor already has 


a suitable power transformer, larger than 
that shown here, wdiieli lie desires to use, 
he may lengtlicri the base sulheieiitly to 
accommodate it.) To herul the aluminum 
sheet, scribe it parallel to each si<le, and 
1*4 inches from the edge; then clamp it 
between tw-o hardwood blocks along this 
line. By pulling on the jirojecting part of 
the sheet, it may he bent nicely over the 
edge of the block. The same i>roeedure is 
followed with the other edge. 

By mounting the bypass and filter con¬ 
densers on the under surface of the base, 
a more compact unit is obtained, and the 
wiring made shorter and more direct. 'I’lie 
following constructional details outline the 
method of assemhiy to tie observed for best 
results. 

Place the three tube sockets in the cor¬ 
rect positions, and mark the jmsitions of 
the mounting holes. 3'Iic fivc-prong socket 
Is to he placed at the left of the base. *riie 
center- socket is for tlie power tube, with its 
filament tcM-niinals tow’ard the edge of the 
base. At the right. the socket for the recti¬ 
fier is mounted with its filament teruiirials 
tmvard the center socket, thus shortening 
tlie high-voltage leads as nmch as possible. 
All holes for moimting screws are made with 
n Xo. 33 drill and a (>-32 tap. 

The liolcs shown (in Fig. 4) at tlie cor¬ 
ners of the right-hand .socket are drilled 
directly underneath the socket terminals, to 
jia.ss wires to the under side of the base, 
'riic jiower tube’s socket has only tw’o of 
these, under the filament terminals; while 
tlie UV socket lia.s a hole under each lila- 
in(‘nt tenninal and one under the cathode 
terminal. These holes may be made with 
a Xo. 1(5, or largm*, drill, 'flic six resi.stor 
mountings also will he fastened by screw.s, 
for whicli holes are tapped into the base. 

For the filter choke, Clil, no specifications 


are given; as tlie experimenter will prob¬ 
ably have available one which he will wish 
to use. *rhe cun-eiit wliicli it will pass is 
quite low’, and the lium eliminator will take 
care of any remaining ripple. 



tnouniing of parts hcloza the panel. The dayovt 

on the upper side should be made before that 
on the lo7oer. 

Befoi’c any parts are mounted, turn the 
base upside dow’ii, and mark the positions 
<if all the iiioiinting holes for tlie byjiass 
condensers C2, Cl and C4. The fdter con¬ 
densers C5, and Cf> niiist he mounted “lying 
dowm,” and llicrefore clniiips for holdiri^ 
them will he rerjiiired. The large hole near 
the ]>o\\er transformer is required to bring 
the leads under the base. 

Mountinjil the Parts 

Since the voltage-divider resistors H I- and 
B() must he insulated from the base, they 
will require a hard-ruhber inoimtiiig. The 
variable lnmi-sup]>re.s.sing rc.sistor 115 and 
the jack Jl arc mounted to an upr ight strip 
of hard riihhcr. 

Mount <dl jiarls on top of the base firstj 
using (j-32 screws of the proper length.s, so 
tlKit they w’ill not project out on the under 
side. 'I'urh it over and fa.steii the eondensei s 
in place. In this way the condensers will 
not he damaged by forcing screws into their 
sides. 

AVith the condensers in place, the unit 
can he turned right side up; it will rest on 
the sides w*ithoiit touching anything under¬ 
neath. Resi.stors Rt and R(5 are mounted 
in an Ujiright jiosition, by pas.sing screws 
tlu-oiigh their liollow centers into the ruliher 
base. 

'rhe resistance values given on the luwikiqi 
do not check with tlio.se in the list of ]>arts. 
The I’cason for pni’cliasing parts of liigiier 
values than actually needed is to allow for* 
the j)art of the wire that will lie shorted 
out by tire tap on each one. 

Should a niilliammeter reading from 0 to 
15 nia. or higher he available, the resistances 
can easily he adjiist<‘d to nearly the exact 
values. Begin with the 3,0()0-oiini resistor 
R(>. Connect it in series with the meter 
and a “B” battery; using the 18-volt tap on 
the battery. Xow- (with the variable tap 
on the resistor connected to no jiart of the 
circuit) change one of tlie ends on tlie re¬ 
sistor until tlie meter indicates a current 
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The detailed circuit of au A.C. operated direct-couplcd amplifier of the L.of tin-White type. The 
Z'atucs for sonA' of the resistors sho7vn aboi'C arc not commercially oht<^inablc : it is therefore 
necessary to obtain parts of the >?V.r^ hiplicr value and adjust their taps or sliders with the aid of 
meters until the best uvrking conditions are found. 
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The layout of the upper side of the 
direct'coupled amplider, 'ivhick is 
)nade on a chassis of sheet aluminum, 
or other metal, shown iti cross-section 
at the right of f >c draxving. Two 
strips of hard rubber are required 
to insulate parts from the chassis: 
One vertical, 3"x2", to carry R5 and 
J\ {if used); and One hori::ontalt 
supporting RA and R6, as 
shoion at A. In addition, it will be 
necessary to make up suitable metal 
clamps for use to support the by-pass 
condensers below the deck. 


of 7 mils. Now the resistor will have an 
eii(l-to-en(l resistance of 2000 ohms. 

The 500-ohin resistor Hi is adjusted in 
the same way, except for sulistituting 4*/2 
volts of *‘IV’ hattery in place of 18. Now, 
wlien the correct resistance is in circuit, the 
meter will read 13 mils. 

The idea of doing this is to allow the 
niovahle tap to he moved along the resistor 
to any point found to give the best results. 
As only one tap is needed on each resistance 
unit thev are now ready to he fastened to 
the rubber siih-hase. 

Wiring and Operation , 

All leads from the power transformer arc 
])assed down under the base; after which 
they are separated and soldered to their 
proper terminals. The input to the filter 
choke is taken from one of the filament ter¬ 
minals on the rectifier socket. The center 
of the high-voltage winding is grounded to 
the base; together with one terminal on each 
of the filter condensers. 

A phonograph input jack is not shown 
in Fig. 1. For those desiring to add it, 
Figure 2 shous how this may he done. 

When every thing is in readiness a milli- 


ammeter should he cut temporarily into the 
}»late lead of the *45 tube; this will he of 
much assistance in adjusting the amplifier 
to its most eflicient point of operation. The 
jdate current should he about 30 mils.; uhile 
the tubes are heating, it will he higher, hut 
should drop hack as the filaments heat up. 

When the tubes have been on for a minute 
ov more the resistors can he set to give the 
right curi'eiit. The position of the movable 
tap on the 500-ohm resistor Ki will regu¬ 
late this to a great extent. However, if 
tlie builder is a!so interested experimentally, 
he can try ditferent values for the conjiliiig 
resistor KT. With each change in this re¬ 
sistance, the bias on the will pix>bahly 
need to he changed; ami here is when the 
movable taps come in. 

The movable tap on the .3,000-ohm resistor 
H(i gives the screen-grid voltage, and will 
be found to give best results near the low 
end of the resistor. It ean be moved to 
the best point and set. Adjust the variable 
tap on the l-OO-ohm potentiometer for mini¬ 
mum hum. 

This amplifier is just the thing for the 
experimenter. While the taps on the voltage 


divider arc easily changed, they arc also 
readily nia<lc permanent. All other resistors, 
iieing of Hie metallic variety, can be changed 
in their mountings at will. 

At tlie jioint marked “X” llic detector 
plate-con tiling resistor Rl is connected to 
the voltage divider of the amplifier. With 
Some sets, better results may prevail if this 
is connected to the radio set’s iiower supply. 
In view of the resistance of HI, about 100 
volts should he applied to this tioint. 

List of Parts Used 

One Silver-Marshall i»ower transformer, type 
“.335U” (PF); 

One Silver-Marshall output transformer, 
type “221” (TI); 

One A.F. filter choke (Chi); 

'I'wo Polymer 2-mf. type “B“ filtei- con¬ 
densers (C5, C); 

'i'wo Polyniet 1-inf. tyjie “A” bypass con- 
<lcnset s (C2, C4) ; 

One Polymer 0.1-mf. type “A” bypass con¬ 
denser (C3); 

One Polymer .01-inf. fixed condenser (Cl); 
One Plecrrad 3000-ohm type “B” resistor, 
with tap (Ufi); 

One Elecrrad 500-ohm type “B” resistor, 
with tap (HI); 

One FAectrad lOO-olmi potentiometer (U5); 
One Elect rad 10-ohm resistor, ccnter-tapjied 
(IHO); 

Six grid-leak ty^ie mountings; 

Three sockets: one UY, for VI; two UX, 
for V2 and V3; 

Six Polymer metallic resistors: two 50,000- 
ohm '(U3, U8); two 200,000-ohm (III, 
U9); one .500,000-ohm (U7); one 1-meg. 
(H2); 

One closed-circuit jack (Jl); 

Aluminum sheet, B% x 14 inches, 3/32-inch 
thick, for base; and other hardware. 


Letters from Our Radio Craftsmen 


SELLING ANTENNA TUNERS 

Editort llAnio-CKAFT; 

With an Atwater Kent “Mo<lel 35'* T could 
hardly get Cleveland in the daytime at 
audible strength: KDKA and W.I.VC 
(Johnstown, Pa.) only could he depended 
upon for dayliglit reception. Tliis set was 
new, had never been used, and T wanted to 
sell it; it was in excellent condition, for it 
would bring in a long list of stations by 
day at another location about three miles 
a wa y. 

1 brought it back to my sliop and, after 
<*hangiug aerials and grounds several times, 
I decided to try tuning tlie antenna; which 
T (lid with an old variometer, which 1 had 
had for a long time. T put this in scries 
witli the aerial, and what a surprise wlien 
I tuned in Cleveland; 1 tlioiiglit at fir.5t a 
new station I hadn*t heard about had ojiciied 
up within a few miles. My neighbors, three 
Inmdred feet away, told me they had heard 
it clearly. Vet 1 was using only 90 volts 
of “IV* battery and *'01A tubes. 

I ha\c made and sold readily a good 
many aerial tuning devices—just a con¬ 
denser and coil. It is true that the same 
results cannot he had on all sets; for some 
oscillate too easily, while others already have 
the first stage tuned. You can get better 
results with the A.K. “35“ than with the 
“30,'’ because the former is .shielded; the 


latter has a Ituidemw to choke. But you do 
not need an output meter to tell the ditVer- 
ctence. 'Plie device will work as well on 
an electric set, say the A.K. “37.” 

1 suggest using the coils taken from old 
battery sets; the aerial tuner, of course, 
must he tuned together with the set. It is 
possible to get somewhat louder response 
with a single tapped jnductance; hut, if 
\ou have an aperiodic primary and time only 
the first stage, the results are gratifying. 
However, for best I)X, use a short antenna 
and tune the antenna and the first stage 
together. 

I have been experimenting in radio for 
four years, and doing service work for over 
a year. My shop is surrounded by trees, 
except in front ; and I luive an aerial fifty 
feet long, with the lead-in. My ground is 
a piece of water pipe dri\en into a pile of 
rocks about 2*/> feet. 

Wii.Bi:R'r I.. Misxer, 
Viutondalet Peansylvama. 


A COIL-WINDING KINK 
Editor, UAnio-CKAJT; 

Tlie accompaiiving diagram shows an im¬ 
provement wliich I have found more con¬ 
venient on Hie coil-winding machine invented 
by Mr. C. W. Teck and descrilied by him 
in the January issue of Il.Mun-CRArr (page 
3()2). Tlie .spacing wire is thus caused to 


follow the magnet wire more closely. In 
place of Hie weiglit on the spool, I use a 
ring to slide along the guide rod as shown. 
This giN-es the <‘oil wire an even feed and 
spaced exactly right as it is wound on tiu* 
form-mandrel. 

1 am over (i7 years old, and sick most ol 
(Continued on pa ye 37(i) 



Mr. ClaTOSon's coil-winding arrangement; the 
splicing wire is attached to the form 
clamps on the spool, and is always parallel to 
the wire as it unrolls. In addition to this, 
by using a ring on the lower shaft, he can re¬ 
move the lower weight, the tension being 
su fficient. 
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Remote-Control Tuning and the 
Built-In Radio Set 

Programs in the music room at the touch of a switch, 
but the machinery down below 

By JOSEPH ATTARDO 


B ack in the pootl oUl days, the do¬ 
mestic lieating jilant was the most 
conspicuous article of fiirnitinc in 
any home; it has now found its way 
to the hasenient. 'Vhc radio receiver, like 
tfie parlor stove, seems to he destined to 
the same location. While the audio reju'o- 
dncers, it is true, mnst ))e ])laced where 
they aic nsetl, motlern practice is tending 
more and more toward relegating the powei- 
plant and set proper to a convenient, thongli 
out-of-the-way spot where they can he gov- 
erneil by suitable remote controls. 

Practical experience with radio during 
several years led the writer to tievisc vari¬ 
ous methods of reducing the tuning prob¬ 
lem to its simplest form; and that which 
is illustrated here, after thorough develop¬ 
ment in his home, was finally embodied in 
a patent application. As illustrated at the 
right, the control jiancl, which is set into 
the dining-room wall, is provided with BO 
push buttons. The touch of any one of 
these tunes in a predetermined station on 
the receiver, two floors below, which is set 
in operation or shut off by the toggle switch 
below. The jianel light above indicates 
hether the system is in ojieration. 

The panel is of a standard type, used in 
intcrcomnniiiication systems. Alongside each 
button is a suitable nameplate, on which 
the call letters of the corresponding station 
are printctl. The volume of rejiroduction 
may he controlled at each speaker by its 
own variable resistor, if necessary. 

The mechanism, illustrated in the photo¬ 
graph reprotlneed below, is connected to a 
single-dial standard broadcast chassis, which 
may be of any good commercial make, or 
built by the user. When the on-off switch 
(SW — see Fig. I) at tlie control panel is 
thrown, current is jiassed through the driv¬ 
ing motor; ami, as the proper selector but¬ 
ton PH is pressed, its corresponding jiair 
of contact points, on the multiple sta¬ 
tion selector switch, is energized. The shaft 


which turns the condensers of the radio 
chassis drives a gear turning another shaft 
eipiipped with a switch arm SA anil, when 
this comes in contact with the line points 
the relay is energized. 

The relay opens the motor’s power cir¬ 
cuit, stopping the motor at this point; and 
at the same instant, through a hver, it 
closes the switch in the loml-speaker circuit 
of Ihe set, and thus turns on the reproducers 
upstairs. The actual tuning o]>eration is 
thus conducted noiselessly, so far as the 
reiMOflucing system is concerned. 

Since the control knob cannot be revolved 



The essentials of the system; there is one 
selector circuit f^r every station. 

continuously in one direction, in modern 
receivers, a special relay is provided to 
reverse tbc motor when the tuning of the 
set reaches the upper or the lower limit. 

Whnever another selector button is 
pressed, the circuit of the relay which 
stojiped the motor in its progress lie fore is 
broken automatically; ami the motor starts 
turning again until it has sclecteil a new 
station. When the power switch is thrown 
off, the power is shut off from the receiver; 



The receiver, at the left; its tuning condenser shaft is coupled to the rod tvhich links it with ihe 
motor and selector szvitch at the right. Each of the protruding contacts on the semicircle is 
arranged as sho:tm in fig. 1, to stop the motor at a given condenser setting. 



Fig. 1 


The author at the keyboard of hts radio set; 
all wiring is built in. 


I)ut it is in readiness to resume oj>eration 
on the same station as soon as it is turned 
on. 

Tn addition, the writer now uses an auto¬ 
matic volume control, which has been set 
in accordance with ttic tastes of the liousc- 
hold; so that all locals come in with the 
same volume, and it is therefore unnecessary 
to touch anything except tlie tuning buttons 
and switch. 

The nmnher of station buttons, of course, 
is optional; it may he larger or smaller 
than that shown. 

The advantage of providing wiring ac¬ 
cessories for remote radio control when con¬ 
structing a bnildiiig, Just as for lighting 
and telephone service, etc., is ajiparent. It 
is much more easily and satisfactorily done 
at that time, when the proper conduits mav 
be installed. The push-button jianel itself 
is comparatively inexpensive, and several 
might be incorjiorated in a house with only 
tbc trouble of connecting a cable from each* 


A SWITCH-TUNED RADIO SET 
By W'ayne A. Lindsey 

O NE method of adajiting a circuit for 
rapid timing to a particular station 
is to Connect adjustaiile condensers to a 
switching arrangement; and then vary the 
position of the switch for each availalilc 
station. 

My railio is a dual-conti*oI superhetero¬ 
dyne anil I did not wish to change to single- 
eontiol, because of the advantage of having 
two tuning imints on the oscillatm- dial. 
However, most of the broadcasts to wliicli 
we listen are chain programs, which are 
carried liy one of three nearby stations. 
Oiir railio is located in the dining room, be¬ 
cause of tlie difficulty of erecting an aerial 
if located elsewhere. It was formerly neces¬ 
sary to light up this room and sit down at 
the railio to tune in another station. Now, 
it is possible to push a button and tell, 
even at a distance, whu-h program is being 
received. While mine is a superheterodyne, 
the same system is applicable to other types 
of sets. The changes necessary in my set 
were as follows: 

Three 7-point inductance switches (such 
as Yaxley or Carter) were secured and an 
(Cotitinued on poffe 377) 
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“TALKIES’ RECORDS AS SCANNING 
DISCS 

By Robert P. Haviland 

T he idea of using phonogruph records 
as sCtinning discs is not new. However, 
the writer (a sound projectionist) wishes 
to point out thjit the 12-iiich phonogruph 
disc, considered to be a “hig“ record for 
home use, docs not permit of very sati.s- 
factorv television reproduction; because its 
diameter is too small for this sort of work. 

On the other hand, the 16-inch records 
used in talking-movies are very suitable for 
television use, and they may be obtained 
from the film exchanges for almost nothing. 
Find out from the manager of your local 
theatre the address of tlie film exchange, 
nearest your town, and write to them for 
one or two “synchronized discs’’ for experi¬ 
mentation. These slionid have recordings 
on only one side; which may be defaced. 

To prevent breaking, use very light pres¬ 
sure when drilling; follow a carefully laid- 
out template, which may be paper, pasted 
to the disc and washed off when you arc 
through drilling. 

TWO NOVEL ADAPTER KINKS 
By Jerry Minter 

S EVERAL sugge.stions have appeared in 
Radio-Crait calling for a lube-socket 
plug. The most ditVicult part about these 



Fi|?. 1 

Turo iugenioiis plug-in devices; A makes a nsc‘ 
ful sTJL’itch for sonic circuits. 


plugs is removing them from the socket; 
some sort of lumdle is desirable. 

An india-ink bottle stopper, a knife, and 
a tube base, and you have such a handle, 
as shown in Fig. lA. Tlie cork is to be cut 
off; and a hole drilled through the length 
of the stopper, for the lead wires. 

Tn the July, 1929, issue of Hadio-Crait 
a “dctector-l)ooster‘’ was described; and 
the circuit of this device was shown in the 
,lannary, 1930, issue. For some time the 
writer has been using an adapter working 
along soinewliat similar lines. 

As shown in Fig. 2U, it is (piite convenient 
to convert a standard short-wave receiver 
(such as the ‘ Wasp,” or the “Super-Wasj)”) 
for operation witli a phonograph pick-up 
by plugging into the coil receptacles two 
little adapter-plugs; one contains tip-jacks 
for the pickup, and the other carries a 



Fi^. 2 

BelotVf a method of converting a short tvavc 
set into pozccrful phonograph amplifier. 

.tbove, the original tuning unit os utilised for 
short-'vavc reception, 

shunting lead and, on top, a resistor mount¬ 
ing and the resistor R. (Fig. IB.) 

One set which I have in mind used a 
’21- in the R.F. stage, (which thus was con¬ 
verted into a first audio stage); a *27 de¬ 
tector (which hecaiiie the second fiudio) ; a 
*26 first audio (now tlie third); and push- 
pull ’71A*s as second audio (now the fourth 
audio stage) ; followed by a dynamic re¬ 
producer. A good pick-up was used, and 
the resulting volume and <]iiality were 
excclicut. 


read a page from the note-l>ook of the 
commercial operator. 

To the R.C.A. has been assigned a patent 
covering the use of a neon liil)e to indicate 
whether the transmitter is in operation. Of 
course, this is particularly desirable in tlie 
commercial stations, where up to a dozen 
o])erators may be sitting side-by-side con¬ 
trolling transmitters radiating to all points 
of the globe, and where as many transmit¬ 
ters will be in need of constant monitoring. 
Here there are obvious objections to the 
use of headphones or loud speakers for 
this purpose. 

As the illustration shows, the output of 
a r.adio set tuned to the emitted wave of 
the transmitter is connected to a neon lamp, 
placed ill front of the transmitter control 
operator at the remote point. Tlie light 
indicates by its flickering (translatable at 
.slow speeds) when the transmitter is in 
operation. 





NEON TUBE 


Fiji. 3 

A commercial idea 7vhiclr may be applied to a 
■'/jfiw" station as ttr//. 


“MODERNIZING” WITH A TRICKLE 
CHARGER 


A SIGN.AL MONITORING SYSTEM 
By S. R. Winters 

r llE amateur operating a remote-con¬ 
trolled break-in transmitter may well 


R 


By John J. Nothelfer 

EAUERS of Haiuo-Chait may be in¬ 
terest e<l to learn how I adapted the 
(Continued on pntje 379) 



Fiji. A Fiji- B 

At the left, rCiVinding a poxver transformer; at the right, first, replacing the laminations, and 
finally, the completed instrument, looking as good as 
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The Hows and Whvs of the Push-Pull Circuit 

The push-pull circuit, it is generally known, gives more power 
than tubes in parallel; and it gives better quality. The reasons 
will be explained in a series of articles of which this is the first. 

By EDGAR MESSING 


I T was but a very few years ago that we 
began talking about pitsli-pull aniplih- 
catiori with some degree of familiarity. 
'That was just about the time when 
A.C. tidies appeared, and the Service Man 
stepped out of the “handy luair* class. The 
circuit forcctl its way rapidly to the front, 
nccause there were no power tubes of the 
beatcr-catbotle type ami because a new tube 
(the made its ajipcarance and without 
exertion started to feed the audio tubes 
large chunks which the audio tubes had to 
bite into smallei' bits in order to digest, 
riie jiroccss of eating tended to become 
audible, and w'c olijcctctl. 'To-day, there¬ 
fore, most of our good set manufacturers 
jilace two tubes in a see-saw arrangement 
to aid digestion, 

^'bc circuit as we shall see, has some very 
curious twists and we have woiulerctl very 
much if its inventor, E. II, Colpitis, thought 
out all the raniilications hist, or designed 
the circuit and let the ramifications make 
themselves apparent later. 

The most apparent of the circuit’s good 
(pialities—its aliility to handle large inputs 
— is the first point we shall consider; be¬ 
cause most of us are somewhat familiar 
with this action and will therefore feet 
on mo?c familiar grounds. In Fig, 1, trans¬ 
former T represents the coupling device 
feeding iido the push-])ull stage. The in¬ 
duced voltage across its secondary (that is, 
between a and h, for example) is 70 volts; 
if c is the mid tap of the secondary, there 
arc .‘15 volts between a and c, and d.'J lie- 
tween c and />. If a is 70 volts positive with 
rcsjicct to b, then it is .‘15 volts jiositive wutli 
respect to r, while b is .‘15 volts negative tvith 
respect to e. Since c is c<mnccted to tlie 
catliodc (wliich is the filament of a three- 
clcmcut tube) of each tube through Rtf, and 
since a and b are connected to the respective 
grids. \ l has impressed on it a ])otential 
of .‘15 volts positive to its cathode, and V2 
has one of .‘15 volts negative with respect 
to its cathode. Fig. 2 shows the situation 
graphically. 


The potential of 70 volts has been broken 
into two jiarts; which means that two type 
*71A tubes, with an ordinary power pack, 
can be used where we would otherwise be 
compelled to employ tlic type *50 tube. A 
70-voIt input might seem somewhat far¬ 
fetched for an ortlinary home radio set, but 
some people demand volume and one manu- 
factuier, a very short time ago, put a set 
on the market that used two *250’s in push- 
jiull. This was going a liit too far, of 
course; but the manufacturer didift try to 
create a demand. He w'us attempting to 
satisfy one, though a single *71A outimt 
tube should easily supply sulhcient pow'er 
for the average home. 

1'lic best reason for using tubes in push- 
pull-how ever, lies in the elimination of dis¬ 
tortion. Let 11 $ review' somewhat this ac¬ 
tion of the circuit and, by taking more ilc- 
tails than we usually consitlcr, see if we 
can’t get a dear grasp of the why and bow. 

Tlie first (picstiou to discuss is, why we 
do get distortion? Usually this point is 
dismissed tiy sliow'ing a grapli like Fig. .‘1, 
which shows the relation lietw'cen grid 
voltage and plate current, and saying that 
this curve is not a straight line and, there¬ 
fore, distortion results. Fig. II, however, 
does not corresjmnd to the condition under 
w'bich the tube actually operates. The graph 
is correct for the set-up indicated at .‘IB, 
w’ith the plate connected directly to **B-|-.** 
In radio sets, however, a resistor or a trans¬ 
former primary is usually inserted between 
the tube’s plate and the “IT* battery or cor- 
resjxmding voltage lap. 

I.et ns see wdiat hapjiens to the ebaraetcr- 
istic when a resistance is j)ut in the plate 
circuit. Fig. 4 illustrates tliis condition. 
Here, such a negative liias is put on the 
grid that the tube begins to operate at point 
a of curve A, During the ]>ositive half of 
an incoming wave, the grid voltage becomes 
less negative and the jdate current increases. 
This increase, however, produces a voltage 
dro]) aercKSS U (Fig. tB), tlie load re¬ 
sistance; and the voltage on the jdate of the 


tube becomes less. The plate current then 
does not rise along curve A but goes to 
some point on curve B, wliicli is tfie “static 
cluiracteristic” of the tulic at the lower plate 
voltage. Similarly, during the negative lialf 
of the input wmve tlie current falls back 
along the line a-c to curve C, which is the 
cliai aetci istie of the tnlie at a plate po¬ 
tential above that of curve A. 



A standard push-pull audio output stage. The 
grid resistor is not by-passcd. 

If wc look carefully at tlie line b-c along 
w'hieli the tube is operated we see that it 
is jiraetieally straight. (If it isn’t, the fault 
is not the tube’s, but the artists'). At 
least, b-c is straighter than c*-c% along 
which the lube wopid have operated with 
no load. 

Wc know that operating along a curved 
line means that the output does not exactly 
duplicate the input signal w'avc; while O])- 
eratiiig on a straight line means that each 
input variation is exactly repeated. Fig. 5 
shows how our input wouUl have apjieared 
if the tube had operated along c*-c\ (This 
action wnll be analyzed later.) Tlie elTeei 
of resistance, then, has been to jircvent dis¬ 
tortion. The dynamic characteristic hc- 
eoines practically linear when the load re¬ 
sistance equals, or is greater than, the tube’s 
resistance. 

Tlie operation of the tube with an im¬ 
pedance load, such as one containing an 
inductance and resistance, is anotlicr and 
iiioi-e eonqdicated story. 



The signals on the grids of tuv parallel tubes are in phase, naturally, hut those on the grids of push-pull tubes arc 180® out of phase, as in Fig. 2. 
In Ftg. 3 ivc have the cliaracferistic of a tube has nothing but the negligible resistance of its plate battery in the e.vternal riVcm'f; while Fig. 4 

shows what happens when wc begin to load the tube. Fig. 5 indicates the distortion introduced by the variatioii of the plate voltage which is caused 

by the signal, or alternating component, in the plate current. 
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A New Element In Tube Design 

And some tinproi'ements in circuits it would wake possible 

By HENRI FRANCOIS DALPAYRAT 


I T is well known that the positive cliarge 
on the plate of a vacmiin tiilic is not 
sntHcient to capture all the electrons 
which are emitted In the filament or 
cathode. 'The number of electrons emitted 
de}>ends, not only on the tein})erature of 
file cathode, but also on the imifonnity of 
flic distribution of heat along the surface 
of the cathode, 'riius, if the eatliode is an 
ordinary directly-heated filament, the elec¬ 
tron-emitting surface is likely to be cooler 
neai the supports than in its center. 

The result is that the electrons are liber¬ 
ated at different velocities; those from the 
cooler portions of the cathode shoot otV into 
space for only a short distance, and are then 
likely to return toward the eatliode. From 
this clement, indeed, they are repelled by its 
strongly negative cbnrge; they hover about 
if, however, in a “eloud” whieh is known as 
the space charge. 'The space charge acts 
upon the plate eurrent as a cause of loss; 
for it reduces the velocity of the ele<*t ions 
passing through it, and causes some of them 
to fail in reaehing the plate. 'Phe result is 
that of apparent higher resistance to the 
How of current through the tube, ami a 
lessening of the influence of the control 
element (i. the gri<l) over the How of 
plate eiirrcnl. 

It is estimated that 85 per cent, of the 
plate \oltagc, in an ordinary tube, is le- 
(piired to overcome tbe efte<‘t of a space 
charge; while the remaining 15 per c<"nf. or 
less serves to create an electronic current 
through the tube. If, therefore, tbe space- 
charge effect were ovcreonie, only 15 per 
cent, of the voltage nsouUI lie rc*(|uire<l t.o 
pass the same enrrent. Therefore, by main¬ 
taining the original plate voltage, we can 
theoretically increase the amplification factor 
of an ordinary tube from f» or 8 to as much 
as 150 or perhaps 150. 

'Phe effect of tbe space charge, in rejiel- 
ling the electiams back toward t.lic cathode 
and shielding tbe plate from them, is a 
epnstant factor which is not afTeeted by the 
incoming signal; it is a load on tlie tube 
which rciluccs its efficiency. 'Plie problem 


is to remove from the vicinity of the cathode 
as much as possible of the space charge, 
without placing any obstruction in the path 
of the main electron How. 

A Central Space-Charge Element 
‘Phe author, after consideration of these 
matters, has invented and made application 
for a patent on a new type of tube, into 
which lie introduces a fourth element, in¬ 
tended primarily to reduce the space charge, 
Imt which would serve other purptises. 'I'liis 
element consists of a small metallic plate, 
as close as possible to the surface of the 
cathode, but iircferaldy underneath that 
element; so that a How of electrons between 
these two electrodes does not affect tliat 
to the plate. When a suitable positive po¬ 
tential is applied to such a special element 
or electrode, it will attract tlic electrons 
which would otherwise normally constitute 
the S|>ace cluiige. 

It is true tliat, in present tubes of the 
screen-grid type*, arrangements are possible 
to apply a potential for the removal of the 
space ehai'ge to one of Ihe interiueeliatc 
elements; but at the same time, this clement 
ohstruets the main path of tlie election flow. 
In addiPmn, only a small jmsitive potential 
may he applied to such a tube in the “spaee- 
cluiige*'’ liook-iip, or the tube will be ren¬ 
dered ineffective. In the tube proposed by 
the author, the intcri<»r location of the spaec- 
eliaige element permits the application of 
voltage sufficiently high to attract a consi<l- 
eiahle percentage of the electron emission, 
and thus make it suitalde for fitahilizing or 
amplifying purposes. 

'Fhe proposed (h‘sign is that of a tube 
of standard typ<*, except for an additional 
clement, or metallic eondiielor, following 
closely the shape of the cathode and serving 
to reduce the space cliarge. If the filament 
is In’ll! into a V or hairpin shape, this new 
element may he a metallic triangle, with 
its etlge curved to present a greater at trac¬ 
tive surface to the filament; or it may lie a 
metallic ribbon, phu^ed immediately beneath, 
and following closely, the shape of tlie 
ca 11UHI e. 


Operation of the New Element 

When this tube is connected into a circuit, 
as sliowm in Fig. 1, and to the inneniiost 
clement A there is applied a voltage suf¬ 
ficient t<i overcome the space cliarge, a 
eurrent will How in this element. Since the 
total emission of the filament is limited (con¬ 
sisting only of the emission to the plate, pms 
the emission to the auxiliary electrode A) 
w'hen the plate current is varied by po¬ 
tential modulations of the grid of the tube, 
the current through A must undergo similar 
variations which are exactly opposite in 
jihase. Uy the connections shown, the effect 
of these two equal and op|)osite variations 
are combined in aiding fashion. 

It is possible also to apply such a voltage 
to tlie auxiliary electrode lhat the latter 
will draw' a greater riinent than the plate 
itself; or the voltage used may be just 
sufficient to overcome the space-charge 
effect, and thereby increase the aniplificn- 
tioii of the tube. 

We may also connect the fourth element 
to a tuning circuit, in siieli a manner that 
its voltage will be niodiilated or varied by 
the plate circuit; and apldy the output to 
another circuit for further amplification. 

It is possible also to use tlie fourth ele- 
iiiciit for purposes of neutralization. This 
is done by coupling its circuit with that of 
the jilate, and reversing the connection of 
Fig. 1; in this case, the clianges of phase in 
the two eiieuits will oppose each other. The 
complete oscillatory circuit is closed through 
tlie capacity between tlie fourth element and 
the plate, and the other intereleetrode 
Capacities; wliieli are suitably a< I justed, 
either through Hie design of the tube, or by 
means of external connections. 

It is possilile also to utilize the construc¬ 
tion of such a lube to eliminate “audio 
resonance,” caused by the indiietance of a 
coupling transformer, in combination with 
its distributed capacity; an effect which may 
cause <listortion and singing or buzzing tones. 
'Fliis may he <»veicom<‘, as generally known, 
by connecting a resistor across the trans- 
(CotUinuefi ott, jiatje 580) 



At the left, the Proposed tn}ra-cathodc cfetyicut is indicated as A; it may be connected in a circnit cither aiding ot^ opposing that in the primary. Fig. 2 
coupling in an /?./*. ampli^er, for regeneration or neutralisation: and Fig. 3 A.F. coupling as xt'ClI. These tubes ha’-e not been made; but they 
suggest pos.<ibilities of e.rperiment with '2As Or *27.f, which haxc indirectly-heated cathodes. 
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•v- SPECIAL NOTICE TO CORRESPONDENTS', Ask as many questions as yon like, but •'-i 

please observe these rules : 

t'urnish sufficient information, and draxu a careful diagram when needed, to explain your meaning; use ^ 
only otie side of the paper. List each question. 

Those questions which arc found to 7'epreseut the greatest general interest will he published here, to the 
^ extent that space permits. At least five weeks inust elapse between the receipt of a question and the 
appearance of its ansuTr here. 

I Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. / 

Other inquiries should be marked ”For Publication,** to avoid misunderstanding. 

He plies, magacincs, etc., cannot be sent C. O. D. ^ 


LINE-VOLTAGE REGULATORS 

(96) Mr. U K. Waldron. Pittsfield, Mass. 

'(Q-) Some time ago (in the September. 1929 
issue of Uadio-Craft, to be exact) tlicre was de¬ 
scribed a line-voltage regulator for use in series 

with the primary of the power transformer. Arc 
any commercial radio sets designed to use this 
unit, which was made by Amperitc? 

(A.) A number of radio manufacturers have 
designed their sets to accommodate this regulating 
resistor. As stated in the article, a special trans¬ 
former is required, having a primary winding 

designed for 85 to 95 volts (the voltage applied to 
the transformer primary when the regulator is in 
circuit). The following sets provide for this regu¬ 
lator: Air Knight, Admiral, Asonian, Bremer- 

Tully, I’runswick. Crown. Electra. Farm-Lite, Grebe, 
Harrison 77. I.al*eer, Melotrope, Windsor 7, Nation, 
(10-20); Continental (two, 18-10); Hi-Q 30, Kylec- 
tron. Peerless, Pioneer, Render 111 (11-20); Silver 
Radio (10-25); Scott A.C. 10 1930 model (12-20); 
Victor R-32, R52, RE-45 (lO-V-10 and special 

a<la])ter). Resistor type minibers arc given in 
jiarenllieseS. 


DIRECT-COUPLED AMPLIFIER 

(97) Air. Al)cl Caring, Leavenworth, Kan. 

(Q.) Having built a direct-coupled amplifier, 
1 have observed the characteristic lack of volume 
when a two*!iibe amplifier is coupled directly to the 
antenna; as Air. .Sterns pointed out in his article 
On direct-coupled amplifiers, in the September, 1930, 
issue of Radio-Craft. Then, too, I have found 
a regenerative detector ainl single-stage audio (using 
type '99 tubes) to be superior in volume and selec¬ 
tivity. Is this a natural condition for such a 
set-up? 

However, there is a much greater trouble tlian 
this in the set 1 constructed; it hums very much. 


Would increasing the size of the filter system take 
care of this? It is desired to apply this amplifier 
to a special audio system, also, for amplifying very 
small sounds, but the present amount of hum pre- 
clmlcs this. Grounding the set has not remedied 
the trouble; and neither has coupling the ampli¬ 
fier tlirougli a good transformer to a separate 
detector. 

(.A.) This matter received the personal attention 
of the aiitlior of the article mentioned; and here 
is what Mr. Sterns replied: 

‘T am a firm believer in resistance-con pled am¬ 
plifiers and have yet to find anything to beat 
tlicm; but it has been hard to get sufficient volume 
in the oiit])ut, bccatise of the last tulie’s overload¬ 
ing. The I.oftill-White amplifier solves the diffi¬ 
culty with the last tnlie ami, combined with the 
straight resistance coupling, makes the ideal 
amplifier. 

“Several amplifiers delivering 15 watts output 
have been built by the w'ritcr and would completely 
cover tlie audio range of 10 to 30,000 cycles with¬ 
out noticeable variation in output; the maximum 
variation within these frequency limits was two 
DH (a value taken as a practical figure for a 
perfect amplifier). 

“When using the rpgutattoii Loftin-Whitc ampli¬ 
fier. you will find a marked diminution in the high 
frequencies which are required to give hrilliaiicy 
to music and intelligiliility to speech. 

“In its present form the L-W is not easily con¬ 
nected to a radio set, owing to the ingenious dif¬ 
ferential input circuit which requires a very high 
input impedance. This situation is best met with 
resistance coupling to the detector. 

“Regarding luim. it may he remarked that tins 
is one condition that has never caused the writer 
any serious concern; hccaiise (he “lnicking-oiit“ 
condenser. Cl in the original <liagram (Fig. 2. 


page 156, September Radio-Craft) certainly does 
eliminate the hum; and there is no necessity to 
increase the filter. A little experimenting with 
various values of fixed condensers (perhaps one 
or two of those now in the set arc open circuited) 
will probably result in eliminating the liuni. This 
procedure is considered preferable to increasing the 
impcilancc values in the filter circuit. 

“Ill passing it might he of interest to menfiem 
that the writer once constructed at the Bell Tele¬ 
phone I alioratorics a 19-stage amplifier so sensi¬ 
tive that, when a fly walked across the resonator of 



(Fig. Q.98) The Model 52“ regenerative 3'tubc 
Croslcy is also quite out of date, but may well 
be adapted to i-arious needs, as an oscillator, 

**portable,** etc. 

a tuning fork to which was attached a microphone 
button, a 100-watt lamp in tlie output won hi (lash. 
In a clinic room that amplifier, with a good dy¬ 
namic speaker, would have made heart beats sound 
like sledge-liammer blows!” 


CROSLE^' 52, 5 50 AND 5 75 

(98) Air. Edward V. Secor, Babylon, N. V. 

(Q-) I would like to know whether wiring dia- 
gr.ams^ of the Crosley models “52,” “5-50,” and 
‘ 5-75“ are available. These are battery sets, and 
just how these early mwlels were connected is not 
clear; as the ones in the shop arc not completely 
wired. 

(.\.) These arc not reproduced in the ordinary 
circuit references: because they are particularly 
old ra<lio sets, wliose circuits have nearly passed 
out of sight. However, they arc shown in these 
columns; together with available data. The con 
nections provided for the use of additional “JJ” 
and “C” voltages arc sliown in dotted lines. 


‘ FROM STORAGE “A” 

(99) Mr. Tames I). Snyder. New Tripoli, Pa. 

(0.1) I read with particular interest the article 
in the July, 19.T0, issue of Kadio-Craft, “'U* 
Bower from a Storage Battery,” by L. B. Robbins, 
as I liavc been requested to build a converter of 
this type; hut it must operate under somewhat dif¬ 
ferent conditions. I would like to use a 32-volt 
farm-light plant’s storage battery instead of a 6-volt, 
!50-amp. storage battery to drive the converter. 
The converter output should lie capable of supply¬ 
ing 110 volts .A.C. for an 8-tube screen-grid receiver. 

(.A.l) To this inquiry the author makes this re¬ 
ply: “The converter descri?>ed by me was used 

(Continued on page 380) 



(Fijf Q.9S) The CrOsley ‘^Models 5-50“ and “5-75” receivers; bygone relics. It is ixot worth 
while to do much tvith such a set in the way of improving it. 
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Prepare 
at Home 


ick the Job You Want and 
Fill lt*..in a Few Months! 

By means of an actually proven kind of home study training sponsored 
by the Radio Corporation of America, hundreds of ambitious fellows 
are today enjoying financial independence in w ork that is thrilling. 

Radio needs you. Opportunities are begging for men. Good 
money . . . fascinating work . . . adventure galore! Read 
all about this tremendous modern industry .. . send 
for this magnificent free book, Mai! the coupon 
.t 



now I 


Only an hour or so a day is ail 
you need. This Big League training 
prepares you for success in all phases of 
radio « • • manufacturing, servicing, selling, 
ship and shore broadcasting, photo-radiograms, 
radio equipment. Our graduates are now in demand 
everyw here • • • because they arc posted right up to 
the minute in everything in radio. Radioes progress 
each year is measured by the accomplishment of 
the great engineers at work in the research labora* 
tories of the Radio Corporation of America, This 
world-wide organization sets the standard for the 
industry . • . and stands back of every lesson in the 
course! A signed agreement l)y the president of 
the school assures you absolute satisfaction upon 
completion of the training—or your money will be 
promptly refunded. 


RCA INSTITUTES, INC. 

(A division of 
Had ill Corporation 
Aiucricu) 



RCA INSTITUTES, Inc. 

Dept. SRA-12 
75 Varick St., New York, N. Y. 

Gentlemen: Please send me your big FREE 40-page 
book which tells about the brilliant opportunities in 
Radio and about your famous laboratory-method of 
guaranteed radio instruction at home. 


Name 


Address 

































362 


RADIO-CRAFT 


December, 1930 


A New Television Synchronizer 

(Continued from page 351) 


HEADQUARTERS 

FOR 

HEADSETS 

Kven (luring the rapidly progressing years of radio 
there Btill i*eniains need, for biXKideust and testing 
purposes, experimental work and slioiT-wave recep¬ 
tion. of headsets of precision matiufaetnre and quality 
xrorkmuuship. The products pix^sentetl below are 
made by the largest manufacturers of radio headsets 
in the world —products that have been recommended 
for years and yeai^ and need no introduction to the 
radio trade. A 


BRANDES and 
CANNON-BALL 

Products 



BRANDES Matched Tone Headsets 

Standard and reliable since lfl08. Brandos Headsets 
have Iieen used continually through these long years 
and have given remarkahle service. They still occupy 
rtrst position among headsets ii8e<l throughout the 
world. 

i>uperior, 2,000 Ohms Kesisfance. List price $4.50 

CANNON-BALL Headsets 

The popularity of Camion*Hall Headsets is a tribute 
to their high ({uality. Aluminum eases, double mag¬ 
nets and (loiihle poles. Quality built. I’opular priced. 
Dixie, 1,800 Ohms Resistance. List price $2.25 

Senior, 2,000 Ohms Resistance. List price $3.00 

Muster, 2,200 Ohms Resistance. List price $3.50 

CANNON-BALL Single Phone 

Used principally with CiVstal Sets. Low in price 
and gives very satisfactory reproductions. 

Dixie Single, with coixl mul braid headband. 

List price $1.50. 

Dixie Single, with 4i^-ft, cord without headband. 
List price $1-25. 


PANDORA Crysial Set 

9 



Selective and efficient. Receives broadcast reception 
loud and clear from stations within a nucUiis of 25 
miles. Of metal const ruction and cnamele<l in vari- 
oiiB colors. _ List price, with crystal, $2.50. 

CANNON & MILLER 
COMPANY. Inc. 
Springwafer - - New York 


I'lie <1 riving motor B may be any small 
varialile-speeti motor cajiable of rotating 
the disc at the desired spectl. Tlie signal 
for the synclironizing amplifier of Fig. 1 
is obtained by tapping oft‘, at U, a small 
fraction of the output of the television 
receiver. 

The easiest way to explain the operation 
of the arrangement is to consider it in 
actual operation and analyze the various 
phenomena taking place. If a 720-cycle sig¬ 
nal from a picture transmitter is fed to 
tlie grids of the output tubes (V2, V3), 
they will be swung alternately positive and 
negati\e in a degree tiependent upon the 
signal strength. If at any time a positive 
potential is supplied to the j)late of one of 
the tiilics, at the same instant that the grid 
assumes a luaxinuim positive value, a heavy 
plate curuent will he drawn; and tlie load 
thereliy placed on the generator will tend 
to cut down the speed of rotation of the 
system as a whole. 

Now, with a strong signal applied to the 
grids of the output tubes, we gradually 
increase the sjieed of the driving motor. 
At a certain instant, the grid of one of the 
push-pull tubes w’ill Iiave its grid positive 
at the .same time that the induced plate 
potential from the alternator \ assumes a 
])Ositive value. MMien this occurs as the 
speed of the drive shaft reaches 900 r.p.ni., 
ill the next half-cycle of tlie signal, the grid 
and plate of the other output tube wnll also 
become positive; thus placing a heavy load 
on the driving motor. If, however, the speed 
is less than 900 r.p.in, tlie condition of maxi- 
luum grid voltage with niaxinuim plate volt¬ 
age does not obtain in the opposite tubes in 


medium or reeak ittrenpth; although this 
distant fellow’ may he exactly on OOOO kc., 
the oscillator's second effective signal fre- 
(juency. If, howe\er, the (ifiOO kc. station 
is nearby and strong, its signal finds little 
ditbculty in passing through the detector 
liming circuit set for fidOO kc., which is 
only 10% off the station's own freipiency. 

Rut if the T.F. is 1500 kc., the sum-fie- 
qiiencv of (he oscillator is 7500 kc. w^heu the 
detector is tuned to the 0000 kc. station. 
A .second station at, say, 9000 kc., also 1500 
kc. (the difference-freipiency) aw’ay from 
Die oscillatur, would be ilctuned from the 
detector by 50% instead of 10%. This 
diff'erence in selectivity is far more effective 
than the five-to-one ratio expressed by the 
percentage figure. 

There is another reason for Die useful¬ 
ness of such a high I.F.; this is the fact 
that, if the detector tuning i.s limited, the 
oscillator tuning may l>c designed for either 
of the oscillator’s possible tuning points. 
A 300-kc. I.F. would thus give two tuning 
points b’OO kc. apart, equal in results hut 
Capable of interference if there arc stations 
on both frequencies. A 1.500-kc. I.F. would 
give tuning points 3000 kc. apart; and there¬ 
fore there would be no possibility of inter- 


successive half-cycles of the signal, and the 
braking effect is not at a maxiimim value. 

With the main driving motor adjusted to 
rotate at a speed slightly greater than syn¬ 
chronous the system will pick up speed, 
after the braking action, until the synchron¬ 
ous condition is again reached. After the 
retar<ling-increasing cycle has been repealed 
several times, the two actions w’ill become 
so closely interlocked that there will be 
no noticeable variation in the speed of the 
disc during operation. 

The Ima^e Takes a Hand 

There is one peculiar effect to be noted, 
when synchronization is achieved in this 
manner. If a sharp liright vertical line is 
present in the image, it will have an effect 
on the synchronization. If, for example, a 
female singer in white clothing is being tele¬ 
vised, and the subject moves hack and forth 
across tlie scene, Die motor will follow tlie 
motion in such a manner that the singer 
will appear to be standing still and the 
image as a whole moving. 

With a generator of this type, it is neces¬ 
sary to ap))ly direct current to the held 
coils. If we employ an alternator of the 
“phonic-wheer’ type, the rotor will have half 
the number of segments employed when op¬ 
erating as a motor without I).C. excitation. 
For a generator driven at 900 r.p.m. and 
delivering 720-cvcle current, the number of 
teeth reepured in the rotor may be obtained 
by dividing tlie frequency of the desimi cur¬ 
rent by the rotational speed in revolutions 
]>er second; thus, dividing 720 hv 15 gives 
IS, With a motor employing no 1).C. excita¬ 
tion, the nuinber of segments would he 
double this. 


fcrence between stations on both tuning 
points, because of the great difference be¬ 
tween them. 

Rut we may also limit the detector and 
oscillator tuning ranges to somewhat less 
Duin 3000 kc., and keep the repeat jioint 
entiiely oft the dial, w^ithout seriouslv im¬ 
pairing the flexibility of the set. Tiiis is 
done in a sliort-w^ave super, designed bv 
the writer, called Die “HV-7.*’ This has ii 
third merit of permitting the oscillator to 
cover two tuning ranges with two plug-in 
diMcctor coils and only one oscillator coil. 
Wliich is to say that an oscillator coil for 
heterodyning signals between 6000 and 9000 
kc. will also heterodyne with signals from 
9000 to 12000 kc., which are tuned-in hv'the 
use of another detector coil. 

We know of course that effective ampli- 
ficalion is possible at this freipieiicv of 1.500 
kc.; since broadcast receiver practice has 
shown Dial screen-grid tubes give excellent 
results at 200 meters. However, since tliere 
are broadcast stations on or near that wave, 
we w ill have to depart from it .slightly. A 
satisfactory compromise value is 15.50 kc., 
slightly helow’ 200 meters and ahvavs clear 
of broadcast stations; unless an exception¬ 
ally powerful local on 1500 kc. sliould force 
itself through. 


Selecting the Intermediate Frequency 

(Continued from peuje 35.3) 
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INSULINE CORPORATION OF AMERICA — Manufacturers of Radio & Television Products 


I. C. A. Variotone Tone Control 

T he variotone, a new product not to be confused with 
any type of volume control, is a scientitically designed instru¬ 
ment for (he regulation and control of topial quality. Its use 
with old receivers, also those of modern design, perfects tonal 
quality and shading beyond anything that has yet been introduced 
to improve reception. With the VARIOTONE adapters placed 
under the power tubes, the proportion of the treble and base fre¬ 
quencies given off by the loud speaker may be regulated at svill. 
The V’ARIOTONE enables the characteristics of the receiver and 
speaker to be more exactly matched; also, to regulate broadcast 
reception according to the acoustic properties of the room. Per¬ 
fect blending of tones — more joyful programs are the result of 
the VARIOTONE. 



Lisf Price $3.75 



List Price $2.50 


I. C. A. Insultenna—-Aerial Eliminator 

A Startling Invention to Replace Outdoor and Indoor Antennas 

T he insultenna is a remarkable modern aeiial substitute — compact in size 
and easily hidden from view by placing it within the radio cabinet. It is not 
a light socket aerial and has absolutely no electric connections for current 
lines—thus all possibilities of hum are eliminated—lightning arresters are also 
unnecessary. The INSULTENNA measures only 5" x 2 I/ 2 " x 1" and contains a 
number of feet of new type filtered aerial wire and condensers which gives it the 
capacity of 75 feet of ordinary antenna. This modern aerial has many advantages 
over the old type antenna. 




Manufacturers Endorse 




Dealers and Servicemen— 

Your proficiency as dealers and servicemen lies not only 
in your ability to render eflicient service to your clientele 
but also to admonish them in ways to get greater enjoyment 
from their radio. In recommending INSULINE Products 
for various needs, you are certain that many years of experi¬ 
ence in actual testing and manufacture lie behind every 
piece of radio accessory. INSULINE Products represent 
quality materials and precision engineering. 


INSULINE Products 


From the dozens of manufacture! s who 
have found it economical and worth¬ 
while to use INSULINE Products there 
is certainty that our research labora¬ 
tories, consisting of a large staff of radio 
engineers, are qualified to manufacture 
products of the better kind. Their re¬ 
quirements, of various construction, have 
been carefully fulfilled by INSULINE' — 
Manufacturers of insulating materials, 
radio and television apparatus and hun¬ 
dreds of radio parts. 





Insuline Corp. of America 

78-80 Corflardt Street - New York. N. Y. 


A FAST SELLING LINE - - 


INSULINE CORP. OF AMERICA RC-12 

78-80 Cortlandt St., New York, N. Y. 

Fiicloscd find $. . for which you arc to send me, postage 

pix>p:iid, the item checked. 

□ r.C.A. VAHIOTONK TOXK CONTROL $3.75 

□ I.C.A. INSULTKNNW — AKHIAL KLIMINATOR . $2.50 

Name . Address . 

City . .State .. 

□ Dealem write for Catalog showing complete line of I.C.A. Products. 
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Announcement! 


National 

Radio Service MEN'S 

Association — — 


BOARD OF 
DIRECTORS 

L. M. Cock ad ay 
David Grimes 
John F. Rider 
Hugo Gernsback 
Sidney Gernsback 
/. S. Manheimer 



E ver since the appearance of the com¬ 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor In the 
radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-hlgher standard of qualifications in the 
Service Man becomes necessary. 

The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who arc familiar 
with radio trade problems; and their repeated 
urglngs that such an association must be formed 
has led us to undertake the work of its 
organization. 

fundamental purpose of the NA- 
TIONAL radio service MEN’S ASSOCIA¬ 
TION, which is not a money-making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa, 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro¬ 
fession, and acknowledged as such by radio manu. 
facturers. distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them¬ 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examination are being drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions. 



The following firms are co-operating with us: 

CRIGSBY-CRUNOW CO (Majestic), CHICAGO 
STROMBERG-CARLSON TELEPHONE MFG. 

CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND. 
IND. 

The schools who have consented to act as an 
examination board are: 

International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 

Radio & Television Institute, Inc., Chicago, Ill.; 
Mr. F. G. Wellman, Managing Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A, G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee. 
Wise.; Mr. W. Werwath, President 

Rider-Goll Radio School, New York, N. Y ; Mr 
John F. Rider, Director. 

Radio College of Canada, Toronto, Canada; Mr. 
J. C. Wilson, President. 

Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President. 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem¬ 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 

If the candidate does not pass this examination 
the first time, he may apply for another examina¬ 
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem¬ 
bers, no dues, no contributions. 

If you wish to become a member. Just fill out 
the coupon below and mail it to us. We will 
Send you all the papers necessary to become a 
member. 


N. R. S. M. A., 
c/o RADIO CRAFT, 

98 Park Place, 

New York, N. Y. 

I wish to become a member of your Association. 
Please mail be the examination papers and appli. 
cation blanks. 


Name .. . 

\ddrcss . 

Town. State. 

12-30 
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Why Servicing Grows More Complex 

(Continued from ptKje 328) 


the rocoid-culting system are already here, 
and they all will require service. 

The variable-frequency tone control was 
another innovation heralded at the show. 
Such tone-control systems are more complex 
tlian in days gone by, and consist of more 
than a number of condensers which may be 
switchctl in and out of the circuit. Tlie 
fact that the new systems intr(»duced are 
relatively simple is no disproof of the fact 
that later systems will he more complex. 
Signs of such systems are now appearing 
in tlie press and show that, while the opera¬ 
tion is simple, the operating principles are 
eotnjilex. The service problems related to 
such tone-control systems make necessary 
a thorough knowledge of the principles and 
applications of resonant circuits in audio¬ 
fret piency systems, the relations between the 
parts of the systems, and the functions of 
the individual units. In time to come, every 
Service Man will be obliged to understand 
the complete principles of the audio-fre- 
(juency transformer, the aulo-transtorrner, 
and tiic tuned doublc-iuq^cdancc system. 

The use of the band-pass tiller in the 
audio-fret piency amplifier, and in the inter¬ 
mediate-frequency amplifier of the super¬ 
heterodyne receiver, is daily increasing in 
popularity. Troubles in such systems can 
lie solved only when the tiperator is familiar 
with tlieir presence, purj)Ose and character¬ 
istics. 

S]>eaking about superheterodynes, the re¬ 
vival of that receiver type starts anew an 


t>ld problem; that of heat-nolcs or hetero¬ 
dyning in receivers. Troul)les of tliis nature 
were solved with little ditUcidty with the 
convciitituial tuned railio-fieipiency system 
and, if not solvetl, they were dismissed by 
placing the blame upon the design of the 
leceivcr, or tlie proximity and power of a 
neighboring transmitter. T'hat is not pos¬ 
sible with the superhetcrotlyne, because of 
the design of tlie receiver. T'lie system usctl 
to combine two frequencies of dift’erent 
value is dilTercnt from the ordinary tuned 
radio-frequency system. There arc peculi¬ 
arities of operation associated with super¬ 
heterodyne receivers whicli are not found 
ill any otiicr system of reception. Tliese 
peculiarities must be studied and known. 

Tlie presence of the oscillator will make 
necessary a more comj>lcte conception of the 
function and operation of such circuits. 
Perha])s this will dd nmeli to illuminate the 
correct operation of test-circuit oscillators; 
but, be that as it may, the fact remains 
that the components anti characteristics ot 
oscillating circuits will have to be studied. 

Service work is becoming more and more 
complex each day. because the radio receiver 
is becoming more and more complex each 
day. Every new development, every new 
com lunation of the radio receiver with some 
other system, is going to make service more 
diflicult and better worth wliile. Service 
Men will eventually be engineers. Prepare 
as Van go along! 1 


Leaves from Service Men’s Notebooks i 

(Contmued from page 3*29) 



PilOCAL 

iMsmugp 

Repwsm: Movk 

AMP — 

\tesEC Mote* 



These three 
books cover the 
entire field of 
building, repair¬ 
ing, and “troLible- 
shooting” on 
modern broad¬ 
cast receiving 
sets. 


This Library serres alike the needa of the commercial 
radio dealer. Inslaller and serviceman, and tho amalcur 
,vho keeps abreast with the latest trend in radio by 
Auilding his own sets. .. . i. 

The Mbniry- Is ui>-to-ihe-mlnuto in every respect and it 
I).i8ed on the ver>* hitesi developments In Ihe ileslKn and 
manufacture of e<iulpi«ent. The rapldly-frowing interest 
In short-wave reception la thoroughly covered in a com- 
iiietn section which dcals with the construction of tlds 


Radio 

Construction 

Library 


By JAMES A. MOYER and 
JOHN F. WOSTREL 


will swing the necille clear over to full 
scale. With one ciul of the resistance wire 
alreally fastened to the terminal, the other 
eml is touched to the other terminal. When 
the proper amount of wire i.s used, the 
needle will register exactly half of the scale. 
When the correct length of resistance wire 
is iletermined, it is fastened to the terminal 
of the meter. Tims, if a lOO-milliampcre 
meter is to be increased to 200, a full loa<l 
of 100 millianq)eies is passed tlirough the 
meter; with the correct resistance, tlie meter 
should read 50 milliamperes. 

If a 100-inilliauipcre meter is to be in¬ 
creased to take one ampere (or 1,000 milli- 
ampercs) the full load of 100 mills, i.s 
passed through the meter, and the correct 
length of resistance wire will give a reading 
of 10 milliaMq)ercs. To use the meter, tlie 
reading should he iiuiltiplied by ten. JSev- 
cral resistors can be used to give various 
ranges if switches are used or phone tips 
and tip jacks to cut in and out each re¬ 
sistor. The same principle can be ai)j>lied 
to A.C. aniinctcrs. 


SOME SET PECULIARITIES 
By Henry Uurwen 

IIILE all manufacturers caution 
against removing tidies while the 
power is on, this caution is very often dis¬ 
regarded hy tlie Service Man. On the new 
Eada D.C. niodels, liowever, it is extremely 
important to pay attention to this caution. 
The six ^71.\s are in series and, if one tube 
is inserted with the juice on, it is very 


likely to blow the whole six. Also the 
“Elashograpir’ jiilot light is connected across 
Die first amlio ’27 and, if that tul>c is re¬ 
moved, the Flashograph bulb is likely to 
blow. 

The Majestic “90** series are rattier criti¬ 
cal as to setting of the balancing adjust¬ 
ments and, generally, they have to be reiial- 
ance<] after being in service a few months. 

Recently T found one of these sets in an 
oscillating eomlition anil tried balancing it. 
I went til rough all the usual luocesses, us¬ 
ing a dummy tube, but could not get it 
balanced. I tried shifting tulics, and re¬ 
peated tlie neutralizing process several 
times with the same result. 

Finally T discovered that the ground wire 
was disconneeted at the lightning arrester. 
Remedying this fault made it possible to 
overcome the oscillation. 

Steinite Troubles 

Wlien you find a Steinite “70** set com¬ 
pletely dead, except for the slight speaker 
hum, tlie first thing to sns])ect is the by¬ 
pass condenser across tlie plate and ground 
of the R.F. tubes. Shorting of this con- 
ilen.ser is a frequent occurrence in tliis model. 

;\ (jiiick test to detennine this is to take 
out the detector tube and put it hack, noting 
whether you get the click in the speaker. 
Then remove one of the ’24s and, if there 
is no click on putting it back in the .socket, 
you can almost take it for granted lliis 
condenser is gone. 

A socket lest w ill show partial or no “IP* 


Faculty, University Extension, Massachusetts Department 
of Education 

Three Volumes — 993 Pages, 6x9 
561 Illustrations 

T ITK.Si: three books embody not only a thorough 
lu.nic- 3 tu<Iy roursc. but n ready means of referenre 
for the exi)orlenced r.id|otrlclan. Sten-by-sien in¬ 
formation Is Kiven oil wirInK. ’■trouhle-shootlng’ 
Inslallatlon and servicing to get the best tone uuality, 
illstanco and selectivity in broadcast reception in all types 
of sets. 

rractlcal data is given on ndlo equipment such as 
antenna nysiciiis. haliery eliminators, loud speakers, 
chargers, vacuum tubes, etc., etc. 

A section is devoted to the identification of common 
faults in receivers and methods of making workmanlike 
repairs. 

The three hooks are profusely liliislrated with undcr- 
slandahle lUagrams of hookups. oonnecMons. loud speaker 
units, installation work an<l antenna ereciion — us well as 
numerous photographs, tables and charts which clarify 
the text. 

See this Library for 10 Days Free 

No Money Down — Smalt Monthly 
Payments 

It Is your prlvileae to examine this Library for 10 days 
without cost. If they prove satisfactory, send an initial 
payment of only $1.50 and $2.00 a month until $7.50 has 
been paid. Otherwise return the books. 


mcGraw-hill 

FREE EXAMINATION COUPON 

r- 

I McGRAW.HILL BOOK COMPANY, INC.. 

I 370 Seventh Avenue. New York. 

I Gentlemen — Send me I he new RADIO CONSTRUC- 
I TION LIliRXUY, all Charges Prepaid, for lO days’ 

I Free Examination. If satisfactory I will send $1.50 
in 10 days, and $2.00 a month until $7.50 has been 
I paid. If not wanted I will return them al your 
I expense. 

I Name . 

I Home Address . . 

I City and Stale . 

j Position . 

I Xame of Company . rC-12-30 
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Bring Your Radio Set 
Up-to-Date 
by adding the 

'•■AROSTAt 

TONE CONTROL 

The outstanding feature of the latest radio 
sets, Tone Control, is now available to 
owners of any and all radio sets. The Claro- 
stat Tone Control is a universal device easily 
connected by slipping the adapter discs under 
the^ lK>wer tube or tubes. 

Neat Case with felt base. Flexible leads 
and adapters complete for simple application 
without tools or special knowledge. 

A turn of the knob gives Control from 
•'Bass** to “Treble.** 


List Price 


$2.35 



Special Introductory Offer! 

As a special offer to readers of RADIO- 
CRAFT, who we know are our l>est boosters, 
we will supply this $2.35 item for $1.25 and 
coupon below. 

NO C.O.D.’s 

NO COUPON—NO SPECIAL PRICE 
OFFER EXPIRES DEC. 30, 1930 


clarostat MFG. CO., lot. 

285 North Sixth Street. Brooklyn, N. Y. 

(lentleiiien : 

As offered to RADIO-CIIAFT readers, please RUSH 
to hio one Clarostat Tone Control at the apeciul priee 
of 11.25. Cayinent is enelo<<e(]. 

.Vaine . . . 

Address . . ... . 

Clarostat Mfg Co., Inc. 

285 North Sixth Street 
Brooklyn, N. Y. 


Dealers m 
Servieeiiteii X 

We are headquarters for 
JEWELL and WESTON 
Testers, Set Analyzers and 
Meters. 

Maximum Discounts 

SUN RADIO CO. 

64 Vesey St. N. Y. City 


voltage on tlie ''2i plates, and conliniiity 
test will show a complete slioit or an ab¬ 
normally liigh reading across the condenser. 
A similar reading can be obtained across 
the ground and the tiiird (or next to high¬ 
est) tiip tin tlie voltiige divider. This tiip 
feeds the ’2k tubes and the coiuleaser is 
across this tap and ground. 

Tlie condenser in (piestion is one of a 
bank of four similar units readily discern¬ 
ible from inspection underneath, and is tlie 
only one of the four tluit has three wires 
soldered to its high side. 

For replacement use an 0.5-nif. condenser 
of 700 volts rating. Simply cut the de¬ 
fective condenser out of the circuit, leaving 
it in place. Attach tlie new condenser to 
the holt holding one end of tlie voltage di¬ 
vider, and run a wire over to the three 
you have clipped from the shorted unit. 

If no replacement condenser is availahle, 
an emergency Job can he (lone without it. 


Shift the wire from the U.F. voltage tap 
on tlie divider (next to the higli) up to 
the higli-voltagc tap. The set will operate 
fairly satisfactorily with these connections. 

Another common trouble on this set is 
the breaking of the cable; this is usually 
caused hv the cables sliding around the 
drum at the end of its turn when the oper¬ 
ator keeps on turning tlie knob; thus fray¬ 
ing and shearing otV the cable. It may also 
be weakened where it fastens to the bolt 
on the shaft, from the holt's being tightened 
down on it. To remedy both these troubles, 
on putting in a new cable put a drop of 
solder at the point wliere the tension spring 
makes contact witli the cable. On fastening 
the end of the cable to the bolt, tighten 
only slightly, then solder. 

Whenever you have one of these chasses 
out, always inspect tlie two bolts to which 
the “on-aiul-ort‘” switch are connected; they 
aic almost invarialily found loose. 


Operating Notes for Service Men 

(Coiithiued from patje -‘k'lO) 


Choptiy reception, or none, on the Atwater 
Kent ‘*;37,*' “kO," etc., and Kolstcr **K'2U'* 
sets, when not caused by tube or voltage 
troubles, may be due to a broken-down or 
open speaker condenser. In the A.K. mod¬ 
els, “shooting” the condenser with high volt¬ 
age, or 110-volt A.C., may he tried. 

In a Aenith ”.52,*’ which had previously 
been serviced tiy sevtaal men, an unusually 
ditliciilt Case of fading was recently en¬ 
countered. The volume control and the 
Mershon electrolytic condenser had pre- 
viousUf been condeuincd and changed; tubes 
had been tested, retested and cxctianged. 
After a thorough overiiauling by tightening 
up all screws and nuts, realigning ttie con¬ 
denser gang, testing all liy-pass condensers 
by Charge-aud-dlschnrge methods, the re¬ 
ceiver was taken to a convenient place to 
resolder all connections. 'I'he trouble was 
then found in the tiny wires which are 


fastened to the e\elets of tlie small H.F. 
chokes under the chassis, and at the points 
where tlie wire passed up through the eye¬ 
lets. 'File complaint in this case was ii(>t 
gradual fading, but sudden rise and fall 
of volume; and repairs at the points men¬ 
tioned remedied the trouble. 

When a manufacturer urges the use of 
a certain make of tube, it means usually that 
it will lie neees.sary to relialanee the tuning 
eireuit to eompciisate for ttie characteristics 
of other tubes; as in the Uadiola, Fada and 
Bosch. 

.\ tube with too high a plate current is 
souietirues noisy, and will s]ioil reproduction 
from a good set. 

Ill the Sparton or similar sets, un¬ 

matched or gassy **'rype-182‘* power tube.s 
will cause a hum which is annoying and dif¬ 
ficult to locate. 


Automatic Uolume Control 

{Coo,tUiv€(l from patje :k*k5) 


connected between the jilatc of tlie (control 
tube and ground; whereas the D.C. current 
produces a voltage drop across U !• and K5. 
The direction of the voltage across Iwith re¬ 
sistances, or across one resistance, is such 
that it may lie applied to the grid of the 
radio-fre(piency amplifier tube; and it will 
he additive to the noniial bias secured via 
HI, We show a connection from tliC junc¬ 
tion point bet ween Ilk and H5 to the grid 
of the radio-frecpiency tube thioiigli the 
isolating resistance HT. Hence the bias 
developed across R k is added to the normal 
tiias across Ul. 

The bias provided for the control tube is 
of such value that a predetermined signal 
voltage is recpiired to swing the grid and 
cause the flow of current, in the control 
lube’s plate circuit, to increase the bias 
a]>plied to the radio-frequency tubes; thereby 
reducing tlie volume outjmt of the receiver. 

If so desired, the voltage drop across the 
resistors R4- and H5 can be distributed to 
more than one tube, and in any proportions; 
dejiending upon the positions of the taps 
and the resistance values between ta])s. 


Service Considerations 

In view of the iiotentials present in such 
volume-control circuits, ordinary methods of 
analysis by means of set analyzers arc not 
generally satisfactory, Asa matter of fact, 
tliey are entirely unsatisfactory. It is neces¬ 
sary that the operator consider the control 
circuit as a sei>aratc entity and deterudne 
its operation by its effects upon the asso- 
ciat(“d circuits and by individual testing of 
the respective components employed in the 
control circuit. 

Tlie condition of the tube (that is the 
control tube) is very important, and insuffi¬ 
cient, as well as excessive, elect)onic emis¬ 
sion impairs the o])cration of the system. 
The first condition is usually indicated liy 
lack of volume control; and the second by 
weak signals due to the pi-odnction and a])- 
jilicotioii of excessive control bias, or by 
excessive retluction of tube plate voltages, 
when the form of control is of that char¬ 
acter. 

(This interesting article by Mr. Salz is 
printed by courtesy of The Elect rad 
Forum-.) 
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Testing Equipment of 
Service Men 

{Continued from potje 337 ) 

pulled up to examine the wires. So, taking 
the live, or nngioimded, 100-volt A.C. wire, 
by passing it through a 100-watt lamp and 
c<Miiiec*tiiig to the ground wire, it was found 
tliat tlie grouml was oj)Cik The radiator 
was grounded; for the lainj) immediately 
flashed up when the wire was touched to 
it. Another wire, run around the molding 
and connected to the radiator, cured the 
set of its ills. 

This method is especially useful in the 
country, where tlie ground is made by a 
pipe driven into the ground, 'klie efhciency 
of tlie ground is j)oor if the bull) burns dim, 
and good if the hull) burns brightly. The 
aerial can be tested in this manner for 
grounding. 


TESTER ATTACHMENT FOR SCREEN- 
GRID TUBES 
By Frank L. Dodd 

S FiUVICK MEN and several dealers have 
asked me how I changed over my lube 
tester (a Sterling ‘*510"') in order to use 
it on screen-grid tubes. Prolmbly there 
are others who would be interested to read 
about this throngb Radio-Cu\ft; so I am 
su})mitting it here. 

In the tester mentioned (as also in the 
“R-509'*) there is a resistor connected to 
the grid prong of the UY, or 5-prong socket. 
Unsolder this connection, leaving the 
of this socket connectetl to the of tlu* 
UX socket on the tester. Then connect 
this rcsi.stor (which leads on the other side 
to a switch button) to a double-pole tlonble- 
tbrow switch; which is to he mounttal on 
tlie side of the tester, and to one (enter 
terminal of which is attached a suitable lead 
and screen-grid cap as shown in the dia¬ 
gram herewith. When this switch is thrown 



Fig. 3 

This s'lvitching connection, ai>f*l{cd to an old- 
style tcstci', makes it easy to take readings 
on the scrccn-grid lubes. 

down, ordinary UX and UV three-el on lent 
tubes may he tested. When it i.s thrown 
up, and the cap lead applied to the cap of 
a *22 or ’32 in the UX socket, on a ’2t in 
the UY socket, readings on these tubes may 
be taken in the regular manner. 

The filament-emission and plate-current 
readings of the ’22 and ’24- will be similar 
to those for other tubes listed in the in¬ 
structions supplied with the tester; filament 
emission 40 to 05; plate current, button up, 
1 to 2V^; plate current, button down, 4 to 
7. I have not yet had a (‘liance to test the 
UX-*32; but the same j>rinciplcs will apply. 



'lihite ^ these 
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opFosm 
u s PATENT 
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At the left is a view of 
itiy draft itic and spccl- 
llcatlon olTiccs whero a 
large btalt of experienced 
experts is In iny constant 
employ. All drawings and 
speri licit ions arc pre¬ 
pared in my otticcs. 


Protect Your Ideas 





Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an improve¬ 
ment on an old one, you should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the U. S. Patent Office. Frequently two or more applications are 
made for the same or substantially the same idea (even though the inventors 
may live in different sections of the country and be entirely unknown to one 
another). In such a case, the burden of proof rests upon the last application 
filed- Delays of even a few days in filing the application soinetiines mean the 
loss of a patent. So lose no time. Get in touch with me at once by mailing 
the coupon below. 

Prompt^ Careful, Efficient Service 

This large, c.vpencnccd organization devotes its entire time and attention 
to patent and trademark cases. Our ofTice.s arc directly across the street 
from the U. S. Patent Ofticc. We understand the 
Iccliriicalities of patent law. We know the rules 
and requirements of the Patent Office. Wc can 
procooil in the quickest, safest and best ways in 
preparing: an application for a patent covering your 
idea. Our success has been built on the strength 
of careful, efficient. satisfactory service to in¬ 
ventors and trademark owners located in every 
state in the Union. 

strict Secrecy Preserved — 

Write Me in Confidence 

^ All communications, sketches, drawings, etc., are 
I held in strictest confidence in strong, steel, fire* 
proof files, which .ire accessible only to autliorized 
members of my staff. Feel free to write me fully 
and frankly. It is probable that I can help you. 

IIjghe.st references. Rut FIRST—clip the coupon 
and get my free book. Do TH.\T right now. 

.No Charge for Information 
on How to Proceed 

The booklet shown hero contains valuable informa¬ 
tion relating to patent procedure tliat eveiy in¬ 
ventor shoiihl have. Anfl with it I will also send 
you my “Reconl of Invention” form, on which you 
can sketch your idea and estaldish its date before 
a witness. Such evidence may inter prove valuable 
to you. Simply mail the coupon and I will send 
you the booklet and the “Record of Invention” 
form, together with detailed information on how 
to proceed ami the costs involved. Do this NOW. 

No need to lose a minute’s time. The coupon will 
bring you complete information entirely without 
charge or obligation. 

Clarence A. O'Brien 

Registered Patent Attorney 
Member of Bar of Supreme Court of the United 
States; Court of Appeals, District of Columbia; 

Supreme Court, District of Columbia; United 
States Court of Claims. 

Practice confined exclusively to Patents, Trade¬ 
marks, and Copyrights 



CLARENCE A. O’BRIEN 
Registered Patent Attorney 

3509 Security Savings and Comm'l Bank Bldg., 
Washington,, 0. C, 
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K-5, Woolworth 
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A-n-n-o-u-ii-e-i-ii-g 

S*Gernsbaek^s Radio Eiieyelopoflia 


Second Edition Completely Revised 

T he first edition of my Radio Encyclopedia — 39,000 copies — is completely sold out. Tlic first 
printing of this fanioiis First Encyclopedia of Radio ever published lias been totally consumed. 
A new edition is now in preparation. It will be issued in j a unary, 1931. 

This new edition will represent not only a complete revision of all the material in the 
first, but iinicli valuable new information has been added, making the new volume about twice tlic 
size of the former. 

A vast amount of new material lias been collected and arranged, and is incoriiorated in the 
fortiiconiing edition. This new data covers all the inoinentotis itiiiovatioiis and improvements in 
radio const met ion and technique which have developed since the first edition came ort the press. 

Some of the new subjects arc: 

Short wave sets, circuits, coils, etc. 

Receiving sets, all types; battery, A.C., D.C. : modern superheterodynes; home recording equipment. 
Power supply systems; all types, including “B"’ eliminators and systems used in all types of A.C. 
and H.C electric sets. 

Television. Tlic latest development with complete descriptions of all types of apparatus and 
circuits. 

Sound Pictures and Public Address systems. Complete circuits and descriptions. 

Transmitting systems. Both short wave and broadcast. 

Testing Apparatus and Instruments. Invaluable to the radio ^lealer and serviceman. 

Trouble Shooting in modern radio sets, thoroughly covered by t.ext and pictures. 



And last but not least there has been added a section of important tables, indispensable to the 
radio constructor, serviceman, professional, designer, and aiuatein ; among these tables will be found: 

Complete vactuim tube charac¬ 
teristics. 

Tables of voltages at difTcrent 
sockets in modern se^. 
Resistor, and values emidoyed 
in voltage dividers and how 
they arc calculated. 

Coil and condenser data, show¬ 
ing the size of coils required 
with difTerent condensers for 
a given wave length band. 
Voltage regulators—for lluctiiat* 
iiig line voltages. 
Wavelengtli and frequency con* 
version tables. 

Power consuminioii of standard 
radio sets. 

Somiil absorption of difTerent 
materials. 

Condenser replacement table. 
Wire tables. 

Radio set table, listing all 
known receivers by makes, 
style numbers, types of sets, 
tubes used. 

Etc., etc. 


REVISED EDITION 



Sidney Gernsback, 

98 Park Place, 

New York City. 

1 enrlORC herewith $2.08. for wlileli yon .ire to 'fnd 
me postnaUI the coiUDleicly revised uiut enlarged 
second eUlilon of: 

S. Gernsbaek’s Radio Encyclopedia 
r6rson.illy autographed by yon. and with my name 
stamiieil In gold on the cover as per your special pre* 
publication offer. 

I understand that this Imok wilt bo published in 
January. 1031. an<l that this spcelal offer will no 
longer be available once the book Is Issued. 


.Viime . I 

(To bo Gold l»l anil >0(1—I Tint exactly to avoid mistakes) I 

Address . . i 

City . Slate. | 

RC-12 .T| 


The new Radio Encyclopedia 
will be a hook of the same size 
as the first edition—9 by 12 
inches—printed on heavy dur¬ 
able paper. The miinber of 
pages is doubled. Tlic binding 
will be in scmi-flcxiblc re(l 
morocco keratol, gold stamped, 
with marbletl fly-leaves, and 
the text will he printed in large 
easily readable type. 


■ SPECIAL OFFER 

Tlie price of the second edition 
of S. Gcnisback's Radio Encyclo¬ 
pedia will be $3.98 upon publica¬ 
tion: but as an inducement to tliose 
who wish to order the book now. 
a special pre-piihlication price of 
$3.98 is being offered. 

This special offer will positively 
be withdrawn as soon as the book 
is issued in January 1931. 

The new book will be one of the biggest 
values ever offered. Thousands of the pur¬ 
chasers of the first ediiion declared that they 
could not. see how such a voltniiinous, elabo¬ 
rately printed book could be produced and 
sold at so low a price. Tiie second edition will 
represent three times ns nuicli value. Money 
refunded without question If you are not 
satisfied 1 

EVERY SUBSCRIBER TO THIS PRE- 
PUBLICATION OFFER WILL HAVE HIS 
NAME STAMPED IN GOLD ON THE 
COVER OF HIS BOOK, AND HIS COPY 
WILL ALSO BE PERSONALLY AUTO¬ 
GRAPHED BY THE AUTHOR. 

L’se the coupon at left. Mail it now—not 
only to save money, but also to make sure 
that yon get your book from the first printing, 
zvhich zvtil be limited. 


I Radio Timekeeper 

(CoHtiinied from poye 339) 

I is not inipossilile Hint our astroiioiiiical oli- 
I ser vat ions, the basis of all time correct ions, 
are subject to equal errors from irregulari¬ 
ties in the motion of the cartli itself. 

In addition, a gradual change in the run¬ 
ning of tlic clocks, due to the aging of the 
constantly-vibrating crystal, as well as that 
of the lubes, may be e.xpectetl; hut the 
former cin rection will take consiilerable time 
to work out, as this apparatus has been hut 
lately perfected to the degree described 
hcic. 

(further leehriieal details will l>c found 
in the pamplilet of the Roll Telephone Lalm- 
ratories, **Jlipk Precision Standard of Fre- 
qnencij,** by W. A. Marrison — “Reprint IJ- 
i02**; or in The Proceedinifs of the Instil' 
tute of Radio Euijineera ft»r .luly, 1929.) 


The natural form of 
0-0' is the 
‘'of'tic a.ris.** A slice 
cut directly through 
this, taking lu onC 
of the “electric axes'* 
such as is af¬ 

fected by heat one 
zeay; one cut be- 
ttvceco T/iC centers 
of optH>sitc sides, in 
another. The best 

rcgulato^ys arc Cut at 
an intermediate an¬ 
gle, from side to 
side. 


**Stenode Radiostat** 

{Continued from patje 315) 

whore; the difference being tliat a channel 
of 30 cycles is considered siitheient to carry 
a high-speed code message. Tiie several 
messages arc modulated through a spe¬ 
cial transformer, with multiple primaries 
and a single secondary, from which they 
arc put on the line. At the receiving end 
group of amplifiers arc connected in par- 
] allel; each connecting to a magnetic coil 
opposite ail aniialure which is fixed to a 
tuning fork. The fork is incclianically 

tuned to tlic received frcipicncies, and car¬ 
ries on the opposite arm a second arma¬ 
ture; wfliich moves in the field of a cod 
connected through an amplifier to the auto¬ 
matic recorder of messages. The result is 
i that the only signals transmitted througli 
j the fork are tho.se of the fretjiiency to which 
j it is tuneci. Successful rcccjition, it is 

I stated, is obtained on a group of frcipieney 
bands which actually overlap each other 
twenty cycles. 



IS THE STENODE PRACTICAL? 

Editor, Hadio-Craet: 

It was with much interest that I read 
tlie article on the Stenodc method of trans- 
inissioii and reception. I recalled having 
read an article in an Eiiglisli publication, 
last winter, tpiestioniiig the verity of the 
sideband theory; the basis of the writer’s 
argument being Dr. Uoliinson’s invention. 
So it was with renewed and increased in¬ 
terest that I read the article in your Sep¬ 
tember issue. 
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Pcrson«T!ly, I tliink the Stenodc is very 
impractical, particularly in its present state, 
and destined to oblivion, I am not a hard- 
shelled reactionary, but my reasons arc \cry 
obvious. 

The tuning of the receiver would be very 
arduous, to say the least; since the fiiiida- 
mcutal frequency must be supplied at the 
receiving end. Considering the complexities 
of today’s frctpiency control at the trans¬ 
mitting end, imagine the tuning problems 
involved. 

The crystaTs cost and replacement would 
be prohibitive, considering the precision fit¬ 
ting necessary, 'fhe only alternative is to 
build the intermediate frequency around 
the individual crystals, which would be even 
moie expensive. 

The mecfmnical modulator of the trans¬ 
mitter would, more likely than not, be very 
sluggisli in action* particularly on the higher 
frequencies, because of the inertia aiul 
physical limitations of the crystal plate. 

Modulation of the oscillator of a trans¬ 
mitter is anything hut conducive to fre- 
qiieucy stability in any transmitter—and 
this is the thing needed to insure success 
with the Stenodc system. 

The o\itput of a modulated (or unmodu¬ 
lated) oscillator is very small, because of 
the very small voltages which must l>e ap¬ 
plied to avoid damage to the crystal. There¬ 
fore, the output must he built up through 
a cascade of linear aiuplitiers—wliicli would 
be a pretty expensive proposition, especially 
for tiie medium-priced broadcaster of lim¬ 
it ed means. 

1 he output of a nordinary modulated am¬ 
plifier, running under normal load, is the 
rated output of the tube or tubes unmodu¬ 
lated, with a ])cak output with 100 per cent. 
mo<hiIation four times as great. The linear 
amplifier ?nust, to avoid distortion, he run 
at one-quarter of its normal output, with 
a peak power oc|ual only to its normal uti- 
mo<lulated output. In other words, a trans¬ 
mitter now rated at one kilowatt would have 
to use four times that power to obtain the 
same output with linear amplifiers. That 
means not only larger output tubes, but a 
mucli larger power supply; I lie cost of 
which is nothing to laugh at. 

Finally, as Mr. Fiteles article saick it 
dt»esirt in any way refute tlie sideband 
fheoiy; it merely serves to suppress side¬ 
bands at the receiving end. Of course, it 
provides fertile ground for (he experimenter, 
although it is pretty expensive; and we may 
yet dciivc some good from it. 

Kl.aiefi L. Smith, 
Claremont Ave,, 
Montclair, K, J, 

(Our correspondent’s niticisms arc inter¬ 
esting, indeed, and we fully agree with him 
that the Stenodc system is eomplieated and 
still n laboratory experiment—hut not quite 
so complex ns he lias pictured. 

In the first place, only one (piartz crystal 
is employed at tfie receiving end, and this 
need not be ground to any accurate degree. 
The intermediate amplifier can i>e tuned to 
suit it, by a sinqiie turn of a coudeuser 
shaft. And the main tuning and oscillator 
controls require only a little more precision 
than tliosc of an ordinary superheterodyne. 
The mechanical frequcney-modulntor for the 
transmitter, shown in connection witli the 
article was diagraniatic only, to illustrate 
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SILENT - DURABLE 

The BETTER Volume Control 
For All Replacement Purposes 

For quiet, smooth control of radio volume, experts a^^ree that 
there is no substitute for the Super-TONATROL. 

Dissipates a full S->vatts. And tests prove it will outlast the 
useful life of any radio set. New type resistance element per¬ 
manently fused to vitreous enameled steel plate. Pure silver 
floating contact. Stepless variation. Metal cover aids rapid 
dissipation. 7 t>pe$ for all usual radio requirements. 
rtte for special folder describing types and recommended uses* 

Better Resistors and Voltage Controls 
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Electrad manufactures a complete line of resistors and voltage 
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vised manufacturing stand behind each Electrad product— 
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Read the announcement, on page 364 of this issue, 
about the National Radio Service Men’s Association. 
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Standardize on 

RESISTORS 

New \o\v prices—new lib¬ 
eral filscounts. More value 
for less moiioy. Oreater 
safely factors. Accuracy ln 
ronstrurtlon alU! ratings. 
Hire yonr customer the 
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ANTEED. 
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the point, nnd need not be considered «is the 
best method. 'I'here are ottier tortns ot fie- 
(luenev niodidation %vhich reciuirc no mechan¬ 
ical moving parts. 

As to tlie percentage of modulation, this 
is a point not definitely settled. One Inm- 
dred per cent, frecpiency modulation would 
be that degree of modulation which swings 
the frecpicncy half-way across the character¬ 
istic curve of the receiving crystal—say 50 
cycles. And 50 cycles is a small petcent*ige 
of the total freipiency of the transmitted 
\save. To prevent shattering the crystal, a 
protective vacuum tube, limiting the voltage 
applied to the crystal to a predetermined 
amount, may he used; hut we do not believe 
that I>r. Uohinson found any such scheme 
necessary. 

It will interest our correspondent to know 
that rceent developments in the Stenode sys¬ 
tem make it more practical hy using a much 
wider haiul—up lo half the present station 
separation, or nearly 5,000 cycles. 1 his 
may be going to the other extreme ami be 
little improvement; but a baml, say, 1,000 
cycles wide would allow ten times as many 
stations on the air, without the limitations of 
the 5a-cyclc band Stenode system. 

Now a Stenode system, using a 1,000-cycle 
hand, of course cannot employ the highly 
selective (juart/. crystal ‘*gutc. Some other 
svstcin must be used for the desired selec¬ 
tivity. Special hand-pass selectors have been 
proposed, which serve the purpose and aie 
eiTtirely practical. The only recpiircment is 
that we change our fretiucncy-modulateil 
transmitter to suit. 

Furthermore, a quartz crystal is not ab¬ 
solutely necessary when using a much nar¬ 
rower band, An iron bar, working under 
the principle of maffneio-sfyictiottf may be 
emploved with no danjrcr of breaking. It 
is quite possible that the radio receivers of 
the future will work on some such system; 
but a few years must ]iass before they will 
reach a stage of commercial development 
conijiaruble to our present systems. C. 
Fitch.) 


Hints to Manufacturers 

(Continued from 'page .‘115) 

Ibis purpose, discourages customers from 
buying. 

Since receivers are becoming more and 
more sensitive yearly, and the superhetero¬ 
dyne is regaining favor fast, radio manufac¬ 
turers should he advised to consider: 

(1) Inclusion of a loop or screen an¬ 
tenna inside the cabinet; or 

(2) Mounting pin-jacks, permitting loop 
or screen to he plugged in to first R.F. cir¬ 
cuit; or 

(5) Provision for a small D.P.D.T. 
switch, at rear of cabinet, for choice of 
outside antenna or looj) connection. 

Fkaxk 1>e Marco, 

Otl Oak St.y Yonkers, N. P, 


FUSE THE SOPRANI! 

T he face tliat sto])ped a clock has not 
yet been televised: but the voice that 
stoj)])e<l a broadcast station has been heard 
in Australia, according to dispatches which 
say that a transmitting tube of station 
3LO, Melbourne, wms burnt out recently 
by the scream of the heroine in a radio 
melodrama. 
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New Radio Devices for Shop and Home 

{Continued from page 3U) 


The device is an addition to the well- 
known and extensive line of radio controls 
and instrnnients made hy the CJaiostat 
Mfg. Co. of HrookJyn, N. Y. 



Dial of the attachable tone control. 


ing of the tubes, for a corresponding change 
in line-voltage. 

“It is therefore obvious that deviation of 
5 to 10 volts from the rated line voltage 
will not result in serious filament or heater 
voltages.** 

(A 5- to lO-volt xmriation in line-voltage 
iV, however, onlg a fraction of that encoun¬ 
tered in mang parts of the countrg.^ 
Kditor.) 

“Hence,” Mr. Hill concludes, “line-voltage 
regidators have a limited application for 
the satisfactory operatioti of radio tubes 
and sets, and should be used only in cases 
of high line-voltage.” 

(ft might be better to designate appli¬ 
ances of the type described as line-voltage 
**reducersf* instead of **regulators.*^ They 
serve a very useful purpose, when properly 
applied . — Editor. ) 


LINE- VOLTAGE REGULATORS AND 
THEIR USE 

[‘ TEH long and cai'efiil research into 
the performance of radio tubes, under 
tlie indnence of so-called automatic line- 
voltage regulators, Albert G. Bill, of the 
engineering staff of the Van Horne Tube 
Company, Franklin, Oliio, has arrived at 
certain definite conclusions; which he re¬ 
ports for the benefit of radio jobbers, deal¬ 
ers, Service Men, and others interested in 
this phase of radio: 

“The use of line-voltage regulators, to 
provicle the usual socket-jiower radio with 
SI correct and uniform operating voltage, 
and their relative merit for the satisfactory 
operation of radio tubes, has been a tojiic 
of discussion since the advent of the all- 
de<'t lie radio. 

“Judging from the survey of the R.M.A., 
it is obvious that a wide range of line- 
voltages prevails; especially in the larger 
cities, where the industrial demand is some¬ 
what irregular. 

“In tlie following discussion, the design 
and ]>robIems involved in tlie use of regu¬ 
lators will he adhered to- 
“These devices usually consist of resist¬ 
ance wive cncloscfl in a perforated case, 
fitted with a contact ping and receptacle, 
the resistance element of which is iisuallv 
referred to as an automatic ballast resistor; 
offering high resistance to liigli voltages, 
and low resistance to normal and sulvnorinal 
conditions; thereby maintaining constant the 
input to the set.” 

(This descripiion does not apply to the 
control devices known as ^^hallast tubes.**^ 
Editor.) 

“However, tests have been made which 
prove that in most cases the resistance values 
remain constant. 

“Their use when the line-voltage is nor¬ 
mal, or suh-norrnal, is detrimental; as the 
required voltage would not lie available to 
the set, resulting in low electronic emission 
from tlie filament or, in the case of the 227 
and 221, from the cathode. Their use should 
be limited to high line conditions only, 

“In cooperation with tulie mamifacturers, 
leading set manufacturers n.sually design the 
primary of their power-supply transformers 
so that the filament voltage to the set doe.s 
not exceed the maximnm and niiniimim rat¬ 


PROGRAM.RUNNING IN ENGLAND 
UU British cousins tlerivc considerable 
aiiuisement from reading about niin- 
ninning in America; even though His Maj 
esty’s Excise had some trouble with hraiidy- 
simigglers in the days of Gauger Robert 
Burns. However, radio-program smuggling 
seems to be an institution over there. 
Broadcasting in Great Britain is monopo¬ 
lized by the British Broadcasting Co., a 
(juasi-govcrmnental institution, with the firm 
resolve to give the British public wbal will 
be good for them intellectually and morally. 
While the aforesaid B. p. writes letters of 
complaint to the radio magazines and, we 
presume, the London Times, the B. B. C. 
steers its course serenely. 

Of course, there is no radio advertising 
in England. The set owner pays bis license 
at the postoffice; and the P. 6. hands the 
receipts over to the B. B. C., after deduct¬ 
ing its commission. No one can rent “time 
on the air.” 

However, the Channel separating England 
from France is no wider than the range 
of a good swimmer; and France has several 
fairiv-powerful radio stations whicli are 
willing to turn an honest guinea or two (one 
guinea cciuals l:J0 francs »2 centinies). 

The result is that the Englishman who 
linds the Sunday afternoon programs of tlie 
B. B. C. ileadly dull is confronted by adver¬ 
tising inviting him to “Turn tlie Dial to 
Radio-Paris,” and liear the latest phono- 
grapli records. 

And, just to close this bit of international 
comity on tlie right note, this competing a<l- 
vertising is carried in the program magazine 
published hy the B, B, C! 


RADIO LITERATURE 
THE CARE AND USE OF MICRO- 
PFIC)NES, hy E, E, Griffin, Pajier (‘over, 

8 pp. .ly, X 5*^, Pulilished by the Uni- 
vensal Microphone Co., Inglewood, Cal 
Price 10 cents. 

This little booklet is intende<l to instruct those 
who use microphones with r.vdio receivers or ,irn. ■ 
pi I hers, sound syStems, etc.—>a practice liecominv ! 
more peiieral daily-^in the details which arc neecs- ■ 

sary for their use; and which it would he costly I 

to learn by experience with these sensitive instni- ■ 
ments. Some simple hookups arc shown; and prac- ■ 
tical advice as to their use is given. The booklet f 
is well supplemented by the catalog of the pu»>. i 
Ii.sliers, which is also informative, f 




The Latest Data I 

Complete And up^to-date in» 
formation covering the entire 
field of Radio — all arranged 
for ready reference in this one 
big guide book 

antarctic radio EQUIPMENT— 

used on^'hlsTpxhaf^ligm^* fully*deseVlbe*d 

JKl^''ind®?a7lo'',„SVler ‘o*; 

rleml'n,rr5S* 

wcialo; u”?,? Iwf’whu; 

modulation panel and other new apparatus. 

the radio 

MANUAL 

A Handbook for Students, 
Amateurs, Operators and 
Inspectors 

Here's the answer 
to every Question 
about the prln- 
rihles. operation, 
ind ninintenanro 
of apparatus for 
radio iransmlt- 
jlng and receir- 
important 
u o w chapters 
bare been added 
to bring It right 
up to the minute. 

Many new photo¬ 
graphs and dla- 
grajiis hare been 
Jncludctk It Is 
tiwr more than 
ever the one rom- 
pleie handbook 
rovering the en¬ 
tire radio field. 

A Complete 
Course in Radio 
Operation in One -I 
Volume 

■>0 IS* Government License 

T«I-Ulon ma lUdio MotIm ffl'„ Vi 
tni.rf.rmcc: Hadlo i 11'™'."?.“"'' "“<«<> 

dllng and Abstracting‘’Traffic.^ Regulations; Hun- 

Examining Officer 

Examine it FREE? 

MAIL THIS COUPON 



Co.. Inc.. 

250 Fourth Ave., New York. ■ 

.“ni'Vrrvn Sir -iiJV • 

>'an)e . “ * I 

Street and So . * 

City and State . [*’ . J 

Ruslnesf connect ion . ^ 
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Ten Tools In One 

A small blit handy article which serves for every pos¬ 
sible need of the all-round mechanic. Invaluable ni 
any emergency. 

An excellent combination of utilities for the liousehold 

_every necessity featured; hammer, knife-sharpener. 

nail-puller, Itottle-opener, screw-driver, caii-ojicner, 
cork-screw and weigh-scale. J ust glance at ^ 

tration and you will see how really useful this artic e( 5 ,„j„„,, 
is Only 10 in. high. lndispensal)le to autoists, 
campers, Boy Scouts, canoeists, picknickers, etc. 

Price $1.00 Postage Paid. Be the first one in your 
town to own the "Ten Tools in One." Send coupon 
with your name, address, city and state with one dollar. 




Grenpark Tool Company, RC-12 . 

245 Greenwich Street, [ 

New York, N. Y. I 

Enclose! find $1.00 for which please send me | 
prepaid your “Ten Tools in One. 

Name 
Address 




SEND 

FOR 

YOURS 

T 

O 

D 

A 

Y 


MAIL COUPON 



Prepare for BIG PAY JOBS! 
Learn Radio and Television 

Organized ^^naUo''n®w!d^ 

study"o(“Rfdtrand Television as a happy and profitable way of getting better acquainted, and 
makes this astounding offer: 

Complete Radio and Television Course 
Handy Loose-leaf Lesson Folder 
Radio and Television Dietionary 
Lar^e Schematie of Federation Four 
WCFL Radio Magazine for One Year 

The WCFL Radio and Te'evtsion Course^is ^used^ 

OPPORTUNITY IN RADIO FIELD. 
- — — — — -t Beware of Air Monopoly 


[ 


ALL FOR 

$2 

ONLY 


] 


being studied by nearly 60,000 adults. 

OPENS THE DOOR OF GREATER 


WCFL, 623 South Wabash Ave., Chicago. 


For the all ached 52 enroll ino 
Cotirse. also send me Loose-leaf 
Dictionary. Larse Sehemailc of 
Magazine for o«io year. 


for the WCFL natUo and Tc;«':lsion 
I.eason Hinder. Uadlo 
Federation Four and WCFL uadto 


Naroo 


WCFL Radio Magazine Is 
the only publication fighting 
for the freedom of the air— 
the gravest question now 
before the public. Whoever 
monopolizes broadcasting 
will dominate the Nation. 
The air MUST remain 
FREE. I 

.... 


Postoffice. 


Stato. 


'^i-Become a Reporter / 


Thousands of opportunities for young 
men to enter the Newspaper field. 
Fascinating work, Yovi will meet in¬ 
teresting people; interview celebrities, 

A famous New York reporter with 
twenty years of practical experience 
has written a whole Course of Jour¬ 
nalism and reporting iii six easy les- 
sons. He shows you the short-cut to 
success. He tells you what to do and what not to do, 
to become a successful renorter. Send today for 
the “PRACTICAL COUKSL IN JOURNAL¬ 
ISM” by Henry John Brockincycr of The New 
York Evening Post, Just drop us a Postal Card- 
no need to send money, We will mail >oU the 
whole set of six books and you pay the Postman 
$3 00 plus a few cents for postage. No 
pay. Money absolutjelv j'satislicd. 

16-E Murray Street Dept. D-1230 New York 


QUIT 
TOBACCO 


No man or woman can escape 
the harmfu 1 effects of tobacco. / 

I^n*t try to banish unaided 
the hold tobacco has upon you. / 

Join the thousands of inveter- \ 
ato tobacco users that have wi*-J 

found it easy toqu it with the aid of theKceley Treatment, 

--Treatment For 

Tobacco Habit 
Successful For 
__ Over 50 Years 

Quickly banishefl ell craving for toba^. | 

for Free Bwk telling how to quickly Frw yourself from | 
the tobacco habit and our Money Back Guarantee. 

- THE KEELEY INSTITUTE . 

0«p^ t-708 _ Dwight. Illinois 


found it easy toqu it with the aid of 

KEELEY 


On Pajie 324 you will find an Interestinji announcement of the RADIO SERVICE 
MAN’S HANDYBOOK with addenda data sheets. It takes but a few minutes to 
read of the full particulars about this new book. 


S.-W. Experimenters 

(Continued from piuje 

excellent stability of this receiver’s opera¬ 
tion, is of a l>i)e not available in the United 
States. It is wound in a wide-slotted form, 
two inches long and an incli and a quarter 
in (licUiietci’, with tJOO or 400 turns of No. 
30 wire, 100 in each slot, the tcutuie ot 
this choke is tliat through the center, in a 
S{)aee less than half an inch in diameter, 
there are placed 50 line strips of silicon 
steel, such as are used lor transtorniers. 

W'lih this receiver, I liave heard Schenee- 
tadv, Pitlshurgh. Cincinnati, Oakland, Chi¬ 
cago, Ncnn- York and other short-wave sta¬ 
tions in the United States, and HU.l, 
Holland; as well as HUH, Tegucigalpa, 
Honduras; NRH, Heredia, Costa Hiea; and 
HKC, Bogota, Colombia. 1 use a 00-foot 
single-wire aerial. The clarity, volume and 
freedom from static is very great on the 
short waves whicfi I have mentioned. 

I trust tiiat this circuit will he of interest 
to other experimenters. 

M. J. Ai.t\mi«axo, 

La Union, El Salvador, 

Central A'fnerica. 

(The use of Iho iron-cored elioke on 
longer waves has ficen less common in recent 
years; hut it has not hitherto heen incifcr- 
porated in receivers for such short waves, 
so far as we know. At fust thouglit, it 
might he supposed that the high inductance 
would defeat itself, hy permitting the signal 
to pass Ifirough the self-capacity of the 
choke; hut engineers liiid that the effect of 
iron at very high frequencies seems to he 
less pronounced. We are unahle to see how 
fading effects can lie prevented in any cir¬ 
cuit, except those whieli compensate them 
hy an automatic volume control; hut un- 
douhtedly experimenters will find sometliing 
of interest in Senor Altainirano’s results.— 
Editor,) 



PART OF 
TUBE BASE ) 



2 

A phig^in coil, tnadc this way, require.^ only 
a tube socket for connections; it is best to bolt 
a handling ring to the base. 

A SIMPLE COIL MOUNTING 

Editor, ItAiMO-CRArr: 

In const nictiiig the triple-tuned U.F. 
short-wave receiver descrihed hy Mr, Clay¬ 
ton in tfie .Tune issue of U.xmo-CKAfT, I en¬ 
countered the problem of mounting modern 
low-loss coils. 1 have not as yet seen pub¬ 
lished in your magazine any description of 
a mounting of this type for a coil; so I 
am sending in a sketch of the method I em¬ 
ployed. By .sawing the top from a tnlie 
base, and drilling a hole in the center, the 
coils mav he mounted as shown. A pull-out 
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ring may also be fastened to the tn!>e base, 
for convenience in handling the coils. TJie 
parts required, besides tlic tube base and 
the coil, are two strips of bakclite of the 
j)roper length and three machine screws, with 
nuts. 

W. H, Ahoenta, 
niieelintj, ]\\ ra. 


BETTER REGENERATION CONTROL 
Kditor, Uadio-Crajt: 

In exi)crinieiiting with short-wave re¬ 
ceivers, I ha\e foiiiul that a sfiunt vernier 
regeneration control works verv nicely, and 
I thought you might wish to publish it for 
the beneht of fans. Your magazine is abso¬ 
lutely top-notch, and no other similar pub¬ 
lication is to be compared with it. 

I icfer to the use ot a midget condenser. 



Fig. 3 

A shunt condenser, of small caf^acitv, with a 
large dial, for Cl, gives a better control. An 
interesting variation — zvith a very small ca¬ 
pacity—might be that shown at B, The tickler 
must be sufficiently large. 

across the regular regeneration condenser, 
and mounted in a convenient place on the 
control panel. The advantages are apparent 
in the control of weak signals. 

E. E. Kakouse, 
ShelbifciUe, ludiatta. 

(The method known is quite familiar to 
most amateurs, we think; but, exactly as a 
“tank condenser** is used in tuning witli a 
small condenser in shunt, so very fine con¬ 
trol of regeneration may he obtained in the 
same way. A very i\ne adjustment of 
capacity, also, may lie olitained bv using a 
large condenser jn series witli a small one, 
as explained in a previous issue of H.\mo- 
Craft.) 


ANOTHER ONE-TUBE SHORT-WAVER 

Editor, Hadio-Crait’: 

In the July issue, you published an un¬ 
usual hook-up of mine. I have madc^ an- 
other wliich is out of the ordinary, as you 



Fig, 4 

Mr. Luebbers spccialhcs in odd one-tube cir¬ 
cuits. Here is another. 


will sec. It has a double tickler; the experi¬ 
menter can use phig-in coils, but the results 
won’t he as good. With this 1 received 
V/2XAF at speaker vohujie on phones! It 
super-regenerates, but 1 believe the volume 
is ohtainc<l by tlie double ticklers, 1 <lo not 
know in what way the volume is incre«ise<l 
by the use of the two coils; hut 1 do not 
heheve that louder volume can he obtained 
on a single tube. I use a lOO-foot antenna, 
and grounding the end gives better results. 
(When tlie length of the received wave is 
less than four times that of tlje aerial, the 
signal is not shorted In grounding the far 
end of the latter, A hundred feet is ;10.5 
meters.—Editor.) 

I he pai’ts used and their values are: Cl, 
.0005-iuf.; C2, Pilot 5-piate mitlget; L, 32 
turns on a l-inch form (I use<l a broom¬ 
stick); El, 42 turns on the same diameter; 
L2, “amplifier coil,” 50 turns on H/i-incli 
form — all three are No, 18 wire. 

Cl is .002-mf., and C4 is .00025; U is set ' 
at 22 ohms, and the grid leak should not he 
higher than 3 megs, (lower values should 
be used for experiment). Good headphones, 
a standard tube socket and an *01A or ’00A 
tube, with batteries, complete the eipiip- 
ment. Only 45 volts is nectied. 

By adjusting the coupling of LI and 1.2, 
volume is controlled. Ail code stations’ 
especially WKJ, come in with great volume. 

Matt Lceuders, 

3950 PtKje lioulex'nrd, 

St. Louis, Mo. 

(While this circuit apparently permits ex¬ 
it aordinarily close tuning of the signal _ in 

this case the larger condenser. Cl, is actu¬ 
ally a “vernier” for the smaller, C2 — it is 
probable that Mr. Luebbers is favored with 
ail unusually good location. We do not 
think it possible to guarantee results with 
this circuit.—^(///or.) 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 


V.® WRITE can study 

C|^nil*tr> through our simply prepurcU course. You 
don t need a JiJKlier education, and you don't need 
exirtrlenre or prep^iratlon. CT>emlstr>' Is nk 
lurder to underxtand tlian electricity or radio. Just plain 
sense and ordinary obsenallon powers. 


Laboratory Out6t Free 

TfTE COilPLETE CIIE^IICAL OUTFIT and APPARATU<I 

C<Hirse, without eitra 
all Tk' the owner of a laboratory. containlnK 

all the in^eHiils and Instruments used by a full-fledired 
chemist. This working kit. which Is shipped to you at 
the outset of the course, beromes vour pennanent property. 

\ ^ wooden cabinet contalninK over 100 

pieces of laboratory apparatus and chemical supplies. 


We Can Teacli You At Home 


ULTRA-SHORT WA\ ES FOR RELAYS 

E uropean transmitters seem to en¬ 
counter more trouble than Americans, 
in arranging wire-line relays fur broadcast¬ 
ing. In France, the state authorities con¬ 
trolling the telephone appear to look with 
disapproval on its use for this purpose; 
and in Menna, it is stated, the large broad¬ 
cast station “Ravag” has worked out a plan 
for 3-ineter relays to the transmitter from 
the jioint where an outside program is 
picked up. 'Ihis, it is calculated, will save 
time and expense; and tlie ultra-short waves 
have a siifticient working radius to cover 
local events. The 3-nieter transmitter, be¬ 
cause of its very short wavelength, is of 
very compact physical dimensions and 
readily portable; and the short aerial re- 
qnired presents no diHiculty in its erection. 
In addition to this, the modulation is not 
aflVcted in radio transmission on ultra-high 
fre(|Ireneies; as would be the case with any 
but a specially engineered wire line. 


engineer and fuihor 

oi wiae repute. Ue Itas iiad more than fifty veard of 

mrillon* ^n Immediate 

o Kl?r u» laboratory, and you do not have 

eve,f/n«yLU^‘^U°enr yt 

simple but 


Money in Chemistry 


CHEMISTS are well P.\ID XfPV in 

*’*^**^ ? better' job, but a worth- 

UlM*’ iron.‘'*5^Situfrs!^^ 

each' of these dIsJJtenpr I mduatry-and behind 

»l.o knov h„„. orV^SnunlVyT'' 


No Exaggerated Claims 


meet luek hair >>ave to 


ESPERANTO BROADCASTS 

E SPERANTISTS have occasional pro¬ 
grams from sonic European broadcast 
stations, jiarticularly in or near small eoim- 
trics whose languages are not Sjwken out¬ 
side their own borders. In addition to this, 
it is announced that one short-wave trans¬ 
mitter has been devoted to work in tliis 
tongue. It is \'K3CA, of Vera Street, Wil- 
liainstown 1, Melbourne, Australia. 


Get Started Today! 

CuJnsTl'r^'ilrf I?',''.? ,Te° 'l^OUT 

wt «u. ot ,h« “ all-rain 2f >® 

r’chenlrn.'an<l“p?rt7ps“™*’'tlniour°“‘'' 

no further ohllRiitlon Yon tHu 


I p''pf•' Vork. 


19 Park Place, New York, N. V. 




I XAilE . I 

I ADDRESS . I 

j ‘■"r . STATE....,. { 
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Hotel Directory of the Radio Trade 


The hotels on this and the followiiig 
^ <# pages are patronized by the Radio #> 

Trade. Make them your headquartei s. 


Old Fashioned Hospitality 
in a Modern Setting 

In tlie Grand Central Section, 10 minutes 
from Penn. Station, near Times Square, 

Fiftli Avenue shops and important com¬ 
mercial centres and theatres. 

Radio in Evevy Room 

Single Rooms $3 to $5 per day 
Double Rooms $4 to $6 per day 

S Gregoiy Taylor, President Oscar W, Richards, Manager 

MSaMONTClAIR 

WEW YORK CITY 


St. Clair 

Hotel 

Ohio and St. Cl^iit' Streets 

Telephone: Superior 4660 
Beautiful Dining Room ■ Coffee Shop ■ 
Service Ultra Mode 


Tht St. Clair 
500 Rooms—$2.50 up 

Hotel 

Eastgate 

Ontario Street, one block 


FREE 

Garage 


NO INCREASE 
IN RATES 


Free Garage 
to tourists 


East of Michigan 

Excellent cuisine, and service 
perfect to the smallest detail 

Just a Step from the Loop 


The Eastgate 
300 Rooms—$2.50 up 


Short-Wave Notes 

S aigon, Indo-China, is well known to 
shnrt-wiive listeners by reason of its 
ra(lin-tele))lK)nc service to Paris and, more 
lately, a hi^h-power liroadeast stjitiori, winch 
was inaiij^nratcd on .Inly 18 with a pio- 
jrraiM transmitted from Paris, under the 
auspices nf Ihe Kreneh g.>vernuieut. 

The violence of static in tropical coun¬ 
tries has led to tlie selection of short wave¬ 
lengths for even local broadcast stathuis, 
iiotwilhslaiuling Hie dillicuHy occasioned by 
the skip-distance for reception outside the 
local area. 'Plic Saigon transiniUer was 
therefore designed for work between 40 
;ind *)0 meters, lo give it a greater service 
area than would be available on shorter 
waves; and 1 ransmissions were begun on 
meters. 'I'he station is of 10 kilowatts 
power, aiul has been beard plainly in the 
ITiited States. 

IMIl. one of tbe world's best-known short¬ 
wave hroadcasters, has iliseonl.imu d this 
work because of tlie troubles (political and 
religious in their niiture. it is hinted) which 
ar^ at Uie present time aftVeting Hutch 
broadcasting. A general chorus of protests 
from listeners all over the world was the 
* response to this announeement. 

PCM, Ihe old standby of American short¬ 
wave listeners, has installed new aerial 
e(|Uiptiieut, and is eondueting tests to de- 
teriiiirie the relative elticieuey of the older 
and newer antennas. On Wediiesilays from 
11 a.in. lo T p.ni., and on 'rimrsdays and 
Pridays from 1 to T, these are used alter¬ 
nate! v for half-lioni periods; and reports 
from distant listeners, as to relative signal 
si l engths, are solicited. 

lUdgrade, Jugoslavia, is working on JO 
meters from J to 4 pan. Mondays. 

Tlic success of the programs from G5SAV, 
Chelmsford, England, in reaching Ilritish 
colonics with programs from London has 
led to an increasing demand for “Empire 
programs"; and it is planned hy the British 
government to expend over ^100,000 in 
making tliis service more extensive <liiring 
the ctmiing year. A special transmitter will 
he erected. 

Among the latest extensions of radiophone 
service were a conversation between pas¬ 
sengers on the German liner Cap J rcoita, 
outward ijoiind in the North Sea, and others 
on an cxi)ress train between Berlin and 
Hnmbuig. T*he reception from the steam¬ 
ship’s transmitter was put on land lines at 
Ciixliaven, (iermany, and from there the 
message went tliiongh the long-distance 
telephone service until it was put on “wired 
radio'* lines paralleling the railroad tracks; 
whence it was |>icked up by a receiver 
alionrd the train. 

Another world-spanning conversation, over 
commercial lines, was put tlirougli from 
New York to Sydney, Australia, hy tbe 
lines of the A. T. and the Britisli 

and Australian postottices. The first radio 
relay was from Lawi enceville, N. J., to 
Baldock, England; and after the message 
had ]»asscd through tlie London postolticc 
central, it was put on the beam trans¬ 
mitter at Rngliy. The distance covereti ex¬ 
ceeds 15,000 miles, over this route. At the 
Australian end the ines.sage was finally put 
on a loud speaker, in the banquet room of 
a liotcl. 




i 







































December, 1930 


RADIO-CRAFT 


375 


Tlie German police, says a recent press 
(lispatcli, have been asked bv tlie American 
authorities to locate a short-wave receiver 
used to pick up transatlantic messages for 
the purpose of obtaining information for use 
on the stock exchanges. It may be remarked 
here, again, that radio business is by 
statutes* if not liv electrical laws, protected 
against eavesdropping; and that it is un¬ 
lawful to use any private information ob¬ 
tained from any message for the henelit of 
the unauthorized receiver or his associates. 
While long-distance telephone messages are 
heard by many listeners, it is seldom indeed 
that anything ot a husiness nature v\uuld be 
understood by the ordinary fan; but even 
an unlicensed listener is allowed to ilivulge 
only matter which is iiroadcast, or ilirected 
(as in tests) to tlic listening fraternitv. 

Amateurs in (Jermany, it is announced. 
Can no longer work singly. To reihice tlie 
number of transmitters, and relieve the 
wavebands of jamming, licenses will be 
grantetl only to clubs or associations. 

The “WAG** is well known to transniitting 
‘hains*’ as signifying “Worked All Con¬ 
tinents.” This is a little more ditUcult, now 
that Antarctica has been left to tlie pen¬ 
guins; hut five continents are usually 
enougli. However, not to he outdone, the 
British radio society now issues a “WBE” 
certificate to those who have established 
two-way communication with a British trans¬ 
mitter in each continent. The letters, it 
will be seen, stand for “Worked British 
Empire.” 


Television News 

(Con tin lied from page 349) 

stations, as well as the technical staff of 
the Commission, will be pleased to have re¬ 
ports from experimenters. Interference, in 
television, may be expected to produce geo¬ 
metrical black patterns in tlie background 
of a received image, if it is due to a regular 
transmission interfering witli the desired 
station. This would distinguish it from other 
forms of local interference. 

The Columhia Broadcasting Co. has aji- 
plied for a license for a 5000-watt transmit¬ 
ter for its New York studio. l>roposed 
transmissions will be OO-iine, 7*2 units wide, 
20-frame, like those of the X. B, C, 


POWER RATING OF EUROPEAN 
STATIONS TO BE LOWERED 

A F PEU much debate, a metliod of rating 
broadcast transmitters by tlie powder 
actually radiated from the aerial has been set 
up as the international stundurd in Eui-ope, 
Heretofore it has been impossible to com¬ 
pare the European hroadeasters in a piib- 
Jislied table, liecause some rate themselves 
according to the entire power drawn frotn 
the sources of supply, sometimes more tlian 
ten times the actual radiation. Hitherto, 
a conservative rating has been considered 
that of the power of the carrier current de¬ 
livered to tlie aerial. The result will be, 
presumably, a scaling down of tlie rating of 
the European broadcasters, some of which 
have been listed between (>0 and 120 kilo¬ 
watts, to below the American maximum of 
50 kw. 


HOTEL DIRECTORY OF 

THE RADIO TRADE 



42''-43-< Streets West of Broadway 

A New one/ Better Hotel for Times Square 



Not alone new in conscrucdoitand 
equipment, but hew in conception of 
service and comfort to its guests. Di* 
rected by S. Gregory Taylor^who lias 
made such enviable successes of tho 
Hotels Montclair and JBuckinghani. 

Single Rooms 

with tub and ihaw«r 

*3,’4..d*S 

Double Rooms 

with lub and lh0w«r 

*4/5 end % 

A few tcmccd rooms and suitci, 
exceptionally large closets, on 
an attractive monthly basis, 

RADIO IN EVERY ROOM 

Entrances on 42nd and 43rd Sts. 


CENTRAl UNION BUS TERMINAL 


l^CAUO .N THI DIX.S HOUt e»S CONNsTfONS tOR Alt PO.NTs'.N THS UN.rSO 


( 5 el\)cdere 

FORiy EIGHTH STREET 

WEST of BROADWAY 

iMuoQJorlb 



Resident and Transient 

450 OUTSIDE ROOMS 
Each W itii Bath and Shower 
Serving Pantry 


$3 to $6 PER DAY 
Special Weekly or 
Montlily Rates 

^cst Food in New York 


D. M. PEPPER 
MANAGING DIRECTOR 



326 will be of interest to every reader 
o RADIO-GRAFT. The few minutes spent in reading this will 
be well worth your time. 
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SKINDERVIKEN 
Transmitter- Microphone- 
Amplifier Units 


Letters from Radio Craftsmen 

(^Continued from puye .'iSS) 



A FEW USES FOK THESE UNITS 



the time; )mt I have a great love for ex- 
periiiieiital work with radio sets. I would 
greullv apirreciate any ’•.itinU" and dis¬ 
carded ra.Iio parts that other readers would 
!)C willing to send me. 

H. V. Clawson, 

811 Fifth Street, N. 

Whiter Haven, Florida. 


A SET WITHOUT A COIL 

Editor, liAino-CRAKi: 

Some weeUs ngo N\ith an aerial strong in 
the attic, ami a Koote tixetl (crystal) de¬ 
tector across inv phones, between aerial and 
ground, I beaVd two locals, WHK and 
WHAM; WWO (the Cleveland Airport); 
and code—all at the same time. Hut to¬ 
night I have beaten this. With a tinsel 
cord and Jackknite blade contact aci-oss the 
phones—no coil or condenser—1 heard one 
of the local stations and WWO, whose an¬ 
nouncer I heard plainly. It is very noisy 
here This seems to go the Uev. Mr. Wells, 
whose ‘Mrredncible minimum” is pictured m 
your September Kinks page, one lietter. 

lliciiAUi) A. Uei.u 
1057 West U)0th Street, 

Cleveland, Ohio. 

(liuluctance is, of course, inlrotliiced into 
the circuit by the phones.— /w/dor.) 

FKEOUENCY-CHANGING 

experiments 


HUNDREDS OF USES FOR THE 

EXPERIMENTER: 

RADIO AMPLIFIER ?”0N0GRAPH AMPLIFIER 

sfEfH0SC0'p®E' loUO SPEAKER AMPUFIER 

lnCR0?H0®NV CRYSTAL SET AMPLIFIER 

WE PAY $5.00 IN CASH 

for every new use developed for this unit 
ami accepted and published by us. 


95c EACH Two for $1.75 

12.PAGE INSTRUCTION IJOOKLET 

cntainln, .us.eslion? ajJ dlatfai"" lor maumarabla 
uses, furmshtil with each tinli. 


EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

SEND NO MONEY 

postage. _ 

iTrESS guild, Inc.. KC- 12*30 

**rieaso*mall ‘me^at once' as many of the followlnc Items 

:: ^!.T,;UTS'’Tr,n™l...r unit, a. S5C. for 1; FI TS 
for 2: $2.50 for 3: $3.20 for 4. 

When ilpmerc<l I will pay Ihe postman the cost of the 
items gpeclflpcl plus postage. 

Name . 

Address . 

City . 


State. 


Editor, UADm CRXFn': 

I was much interested in the short-wave 
converlcr ilesigned l-y Mi-- Watson Brown 
iind descriln-d in the Septcinhei issue <.f 
vonr inagii/.inc so 1 made it up and tried it 
«nt on a Silver-Marshall “No. .-JO” screen- 
grid tube set. 

For the tuning coils I used a set of Dre.s- 
ner short-wave plug-in coils, which bad been 
used in an ordinary sliort-wave set and 
uhich I had found quite satisfactory; hut 
they did not work on Mr. Brown's hook-up. 

I was not even successful in timing in a 
code signal; so I concluded that it was 
useless to continue experimenting with it 
any further. 

The itlca occurred to me, then, to use a 
second coil as an oscillator or frcqiicncy- 
ehangcr on the standard superheterodyne 
principle; so 1 set to work and womul a 
coil that I thought wonbl be about right. 
Within a few minutes, 1 picked up several 
stations with tremendous volume by attach¬ 
ing it to the aerial j>ost of the set. 

I found, however, that it was very ditli- 
cult to get the two tuning tUals in proper 
relation to one another; so, as a tint her 
experiment, 1 took out the first (tuning) 
coil and used the oscillat<»r coil only. This 
afflicted, of cour.se, the tuning by about 15 
degrees on the dial; but no ditVereiice could 
he discerned, as regards the strength of the 
signal. The most outstamling feature in 
this arrangement is the fact that only one 
tuning condenser is used; it is without a 
variable coiuleiuser to obtain regeneration. 

Quite obviously, the ’*27 tube acts as an 
oscillator and not as a detector; hut it does 
not atVect the quality of the reproduction. 
P*or tone and other desirable cliaracteristics, 
and with the exception of rapid fading and 


other short-wave idiosyncrasies, it gives the 
equal of ordinary broadcast reception. 

1 have picked up one foreign station, a 
tehqilionic broadcast troui the S.S. He de 
France, and a few American stations, m- 
cbiding New York, Chicago, Toronto, etc.; 
hcsiiles 11 considerable number ot code sig¬ 
nals. This is heller tlum 1 liave ever been 
able to obtain previously after many jnevi- 
ous attcm|ds with adapters, converters, etc.; 
and although it is a little early to tnrm any 
definite opinion of it, Ibc results are 
promising. 

It lias occurred to me that there are hun¬ 
dreds of radio set owners looking for some¬ 
thing of this kind. Most of the time the 
static interference, especially in tliis city, is 
so that out-of-towm programs are impossihle 
until late in the evening; hiit 1 liiid that tins 
converter eliminates most of it, so tliat ju-o- 
giams can I‘c listened to with enjoyment 
that would 1)0 impossible on the long waves. 

'I'his method, bowxwer, has its limitations 
and, so far, I have been unalilc to obtain 
sigiials below 40 meters; probably hecaiisc 
a *27 lube ilocs not oscillate treely at high 
frequencies. Sometimes stations from 48 
to r>2 meters can he received with tre¬ 
mendous volume, especially W:JXAL. Ama¬ 
teurs operating on higher wave lengths also 
come in (piite often, but that is all I have 
liceii aide to get. 'Hiis, however, is a .step 
in the right direction aiul I would like to 
see other data published on this subject. 

Mr. Hatry, apparently, favors DC. for 
sliort-w'ave rcccidion. I have built shoit- 
wave sets that operated perfectly by means 
of rectilied current, using a Silver-Marshall 
*‘IV’ eliminator, and with very little A.C. 
limn; and therefore I think most of what 
has been written on tliis subject is pure 
imn.sciise. I niso used the converter sug¬ 
gested by Mr. Brown iii conjimclion with 
a **B” eliminator for plate current, aiul ob¬ 
tained better results than with batteries; 
although batteries arc quite satisfactory. 

I would suggest that Mr. I la try give some 
suggestions on building a converter Unit 
Call he used in coiijunetion with a broadcast 
receiver, lie suggests using as the intcr- 
mciliate frecpieney 1550 kilocycles, which 
is not far awav from the ordinary broad- 
east haiul. Mr. Rrown suggests 000 kilo¬ 
cycles which, I think, is more suitable for 
average reipiiremeiits. 

Having the necessary data for designing 


a frequciicv-converier, based on tlic super- ^ 
heterodyne principle, it wMUild then he at | 
the experimenter's o]>tion whether he ran 
the converted fre<picucy through his broad- 
cast set or built a complete shovt-wave re- 
ceiver. The former is, no doubt, the ideal 
method and ajipeals to most. 

Old-stvle receiving sets can he picked'up 
cheaply almost aiiywliere. If, by ailtling a 
frcipicncv-changer to them along the lines 
suggested, they could he converteil into 
short-wave receivers, it seems to me to he 
an easy solution to a somewhat ditlicult an<l 
expensive problem and therefore more in¬ 
teresting from a practical standpoint. 

,1. Moss, 

4519 Mayfair Avenue, 

Montreal, Canada. 
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(As will l.e seen, tins issue <>f 1{ai)io-Chaft 
omliiins addilioiiiil material on this inter¬ 
esting suhjeet. Mr. Matry csplains wUv, 
in (IcsiKiiing a short-wave recei^er, he (imls 
15r,0 kilocycles to he the best intermediate 
trcijiiency. As for Ihc converters. Ihev must 
operate oii sonic intei-niediate fra’piencv 
avaiinhic in a hroadeast receiver, and best 
suited to reeeiilion with (he partieular set 
ami location. Several readers find dilficultv 
on low waves with an electric sel ami a con¬ 
verter using ’27 tubes. Some makes of these 
tubes, as cxplaiued in previous artichs on 
frequency-converters, do not oscillate prop¬ 
erly at the low wavelenglh.s, for which fliev 
were not designed; their plates are made of 
wn-e mesh. A ’27 will, ,, plate of sheet 
metal should l.e used, for best results.— 
r^(IUon) 


flashes. In a.Idition to this, an electroscope 
lirought near the tube was discharged; iu 
< ic.iting that radialion was producing ioni/.a- 
tion of Ihc air within it. 'I'he Austrian 
niaga/.ine suggc.sts this as uii interesting 
Ik‘UI tov experiiiieiit. 

Hie question iimv lie raised, whether tlie 
radi.ition thus piodueed is in the order of 
whiit are known as \-rays; or rncrciv of 
nitra-violet light, wJiich, though inWsihle, i* 
of rnuch longer wavelength- The v.docity i 
o t le electrons in a radio lube, under or- i 
dinary voltages, is much less than in an 
X-ray tiilie. However, the field for work, 
even will, ordinary lubes, is open to the 
inquiring cxpcriuiculcr who has i.hoto- 
gtaj.hic cipiipriicnl. 


HADIO AND .V-RAVS 
A RADIO tube and an X-ray tube both 
-TT generate ‘•cathode rays'’ - couunonlv 
called “plate ciirrcnl” in the former. I,', 
the -X-ray tiilu-, Ihc very high voltages iiro- 
duced strike out from a metallic '-target” 
waves of extremely sliort h•llglh, the i.cnc- 
tralioii Of which, Ihroiigh ordiiiarilv o]>a<.uc 
suhstniioes, is C(msi<lt‘r;il>lc. 

A Oernuin transmitting amateur, savs 
/{iidiotcelt (Vienna), was impressed hv liic 
appearance of spots on the metallic inner 
coaling of his lube, and was led to .su.spect 
lat .\-rays might he Ihc cause, lie touml 
hat an exposure of a photographic plate 
to the tube pro<lucc,l resulfs similar to 
those of X-rays; and a fluorescent screen 
(Imrium-platiiium cyanide) showed slight 


TOO MUCH “OZONE ’? 

P'RO.M Buenos Aires comes a report of a 
A new occupational ha/.urd which, if cor¬ 
rectly founded. is worthy of consideration. 
One of the operators of a large broadcast 
station there developed heart trouble; which 
the physicians were inclined to a.seritie to 
working in Ihc midst of high-|>ower, high- 
frequency fields. Sr. Segundo l>. I. Acuna 
•' radio engineer ami editor, in describing 
the ease, attributes it. not to the current 
(which, at broadcast wavclengtlis, seems to 
have no physiological effect) Imt to the in¬ 
halation continually of ionized air. which 
has its effect indirectly through the lungs 
<• a person breathing it. Such a hazard, 
» course, xvoiild be removed by proper ven- 
t'l.dioii, ami It wouUI not lie experienced, 
mitt'er^ ‘‘'t'*)!. arouiul a low-]K)wer trails- 


SMOOTHES OE^ 
RiklllO YOVEiGe 

V . ^ ' 

The new AMPERITE for electric radio 
automatically prevents line voltage vari- 
ahon, AMPERITE improves performance. 
Lengthens tube life. It pays to buy and 
sell radios equipped for AMPERITE. In¬ 
stall AMPERITE in the set you now have. 

Ask your dealer, or write Dept, RC-12 
Oiving name and model number of your set. 

^MPERJT£, ^rpor^tlon 
56» BROAOWAV, new vork J 

'Ampemte 

•— > Self-Adjusting 

.INE VOLTAGE CONTROL 




CATAIOG 


Remote Control Toning 

{Continued from patje 


extension s uift made of 14 -incli brass tiihiiig 
was 1 , laced on the backs „f (wo of them 
This was accoinplislied by taking out t|,e 
screw holding the switch lever, ami replac¬ 
ing it with a longer screw over vdiicli the 
hiisliing bad I,ecu slipped. Each switch wag 
mounted u,>on a small piece of bakclitc. 
Jbe switches were then couiiecicd in laiidcui 

wl.icl condenser coiipliiig.s; utter 

which the three pieces of bakclitc were se- 

sme •' T',""'*' "'‘•‘■I'i"'-- 

siiens and f,(,cr Tiiis .,ssciublv was 

luounted hehind the panel, through which 
the sliiift of one switch extended. When (he 
dial on tins shaft is tunic,I, the ttirec 



jj»__ I 

'iql© @ 0 [ 

I 




* ® ® @ -A- 



Fi(5. 2 


TItr regular condensen arc 3 and 4; ihc adjiitl 
abler shmen at 6. arc selected by ibe trifle 
steiteh 5-5-5. The regular dial lights are 7; 
the nezv ones S (orroiiged as at D.) 


switclies operate in unison. Thev are not, 
liowevcr. connected electrically. 

Six •T^-nich holes were drilled in the panel, 
fin, a ,Mlot-ligl,t s,.ck,-t luoimted h,.himl 
each ot them. \ shield was placed luMween 
ad.inccnt ujiKlows. to prevent llic liglit from 
shiiung through more than one. and label 
holders (secured at a hardware slore) were 
mounted hcliiiid each to huhl the station 
• Icsigiialions. Two “midget” .OOO.'i-iiif. vari¬ 
able condensers of tlic mica-dielectric tvpc 
(su.h _ as the Pilot “Nculrograd” or 'the 
X-1, \ ariodeiiser') w’erc mounted hehind 

each panel opening. It may |„. occessarv 
to have condensers with a lower luuximu,;, 
•aiuicty lor the shorter wavelength sta- 
iimis. lias can he aceomplisheil by taking 
plates out of Hie.se condensers, if eomleiiscrs 
will, a lower niaxiiiiiuu capacitv are not 
iiv.’iilahle. 

It will be noted that, wlicii llic switch is 
Ill ibe hist iMisitioii shown on the diagram, 
he regular tuning condensers and the dial 
lights are connected i,, (he circuit. The 
set can then he timed in the ordim,,v uiaii- 
s'wmr'! '■'‘‘'■""'“f''' possessed \,'v „uist 

When the switch is turned to the second 
Posiliou, the first pilot light amt its two 
associated condensers arc connected in the 
cir,-."l; am so on for the otl,cr positions. 

1 he ca l letters of the stations, which it 
IS ilesired to tune l,y switch control, „rc 

w'iT, 

"Itci m such a iiositioii that, when place,I 


Everyone interested in RADIO should 
have tnis Catalog. Solid with “Specials** 
from cover to cover. Teeming with val¬ 
ues ,.. every item a feature. All latest sets 
and equipment. Screen Grid, A.C., Hum¬ 
less, all electric sets ... also battery oper¬ 
ated sets and direct current sets. Dynamic 
speakers, beautiful consoles, kits and 
parts. Wholesale prices. Astounding sav- 
ings. Get this FREE bargain book today 
Chicago Salvage Stock Store 
^509 $. state SL Dept. 542, Chicago 




This Compact A. C. 
receiver in beautify I two- 
walnut cabinet gives radio 

performance of console quality. Produced in ih, 
internationally famous Pilot Radio plant. Full 

electro dynamic speaker give (he 
MIDGET outstanding selectivity and sensitivity 
A ,ypic.l sptt, C.nlu,y ..lue-wh". yo, 
.verylhing in r.dio, thort wav. kit,, p.n,, tube, 
acceno'i^t, at lowest p,ices. Th. MIDGET, is9 So 
lubes S10 CXba, sent postpaid on s.c.ipt o( 

crpl.lj t M ,*18 ”, balMce CO.D. piS, 
k’ 13 . fi'iVTTTH traniportalion chaiges. 


'20tt. CENttpy 

MAIL OPDER C0PP( 

202 W. Jackson chicaJiVlIF.^'' 


■-w,nU'oVJe. " 

Auto Radio- -fses 3 224 grref*n cri/fa ' «*'I . SI4.75 

224. JJ.25; No 227 75c- Vo 
42a» Lincoln Ave'”**' ^ 

“''5 CMcae. 
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FREE 



Magazine Covers of Beautyj 
for Practical Service 

Head in foraforl vvllli your "J, 'DSPad- 

Krli> of tills handsome rover U Is ** * 

ing stand and much mOio convenient to use. 

II , bfauiy adiU lo the neainn. '''""yoSf 

your letepllon njom or olTlrt*. No |q,„ 

-.f viilO-CIl\KT picseni a i.»!!ert'd or loiii 
aShciir^nre‘\f proVeried l>y this lu^dsorne and siui^ 
" viil'alilo In of Hod Oreoil. moe. ISroun 

and black. Title embossed In told. 

This atiraotlvo wror will 1)c 5'''« . 

who 5*nd« 111 Ills KUliiwrlpI on lo luMHO-CItAK T lor 

one year at the rate Cf li.oU. 

radio-craft ^ ^ „ y 
98 Park Place York, W. Y- 


in tlie la!)cl holder, they arc visible through 
tlic opening in the panel. In typing these, 
if the face of a piece of carbon paper is 
; placed against the reverse side of the paper, 

I it will make an imprint that will show more 
] clearlv. 'Pwo pieces of celluloid and a ])ieee 
' of tliin colored paper (a dilTcrent color for 
i i*acli station) arc cut to the proper size for 
(he label holder, and assembled as follows: 
first, celluloid; next, the typewritten desig¬ 
nation slip; next, the colored, paper; and 
I last, the second piece of celluloid. The col- 
' ored paper is not visible unless a slalioii 
is being received; then, it appears as if a 
colored pilot light was being tised. 'I'issue 
paper or any thin paper of the pvo\)Cv 
colors will do. (See Mg- E-) 

We are uow reatly lo tune in a station. 
The switch is thw^n to the first position 
and tlic station selected in the ordinary 
manner. 'I'be switch is then turned until the 
<all letters of the station we are receiving 
lights np. Tlie semi-variable condensers are 
then adjusted until the same program is 
beard. It may be necessary to adjust these 
con<lensers again after a tew hours; but 
the second adjustnienl should prove per¬ 
manent. 


CLASSIFIED ADVERTISENIENTS 

Advcrlisements in lliis section are inserted 
at the cost of ten cents per 
each insertion—name, initial and address 
cacli count as one word. Cash should 
accomnany all classitied advcrtisctnents 
imlcss pjaced by a recognized advertising 
agency No less than ten words are 
accepted. Advertising foi the January 
1931 issue should be received not later 
than November 7th. 


DETECTIVES _ _ 

DETECTTVES Earn Big Money. Excellent opnor- 
tunitv Experience unnecessary. Particulars 
Free. Write, George Wagner. 2190B Broadway, 

INSTRUCTION _ 

FEA^ tattoo 1^^ Instruction catalog, dune. 
Miller, X431 Main, Norfolk, Virginia^ _ 

IN VENTIONS __ 

Invention^ co.mm f.rciauzed 

unpatented. Write .\dam bpher Mfg. Co., 5.74 
Enright, St. Louis, Missouri. 

miscellaneous 


TRUSS USERS 

STTJART'S ADHESIP PLAP\0-PADS are patentably 
dilfe^nt— being mechanico-chemico appbeafOTs — 
made wU-adhesive piirpowdy to 

railed 'PLAPAO” cmitiiinously applwd to the 
affected parts ami to minimize danpr 
“ncMwinml frieUoii, The fabric is soft as velvet, and 
)M*iii;{ adhesive— _ 

—without 
straps, 
buckles or 
springs. 

Easy to applyi com¬ 
paratively inexpensive and comfortable. 
Fni- aliiimt a Quarter century stacks of sworn t ^si i- 
many lilfteW counines 
siirrfHui without delav from work. t wess 
of recovery nauinil. after which no ^ 

‘r i facf free 

on coupon 

piapao Co., 10 Stuart Rldg., St. Louis, lo. 

Name .. 

.-Vddress . 

Pree — Trial Plapao — Free 



A SI.MPLE REMOTE-CONTROL 
SWITCH 

By H. Edwin Kaltwasser 

T he writer lins not as yet seen a prae- 
ticnl remote-control switch for turning 
a set on ant! off from as many places as 
ilesiretl. Htutce, the following idea. It's 
simple and it works. 

I A .solenoid was made as follows: two wash- 
• ers, (Fig. A) 1 inch in diameter were cut 
from scrap bakcHte with a eircnlar cutter. 
I'he center liolcs were made Just large 
I enongb to be forced over a jiiece of brass 
lulling (Note: bra.ss tubing must be used.) 
-inch insitle diameter atid 2^^ inches long- 
- One washer was provided with two small 
holes lor flexible leads. AVax paper was 
then wrapped arontid the lirass lube, and 
over this IV- otinecs of No. H2 enameled 
wire was wonnd at random, tlie ends being 


PATENTS 

TRADE-MARKS 

Before ilisclosiug your invention to 
anyone send fer blank form _ Lvi* 
dknCc OF Conceftion’* to lie signed 
anil witnessed. 

LANCASTER. ALLWlNE & ROMMEL 
< He kI S t ered Patent Attorneys) 

475 Ouray Bldg.. Washington. D. C. 
Originators of forms ’ Evidence of Conception 



LOC-\TI.\gT5LRIED TKEASUKE by radio of- 
fets you pleasure and prutit, L nbebevable sue 
«ss Tascii,.-ning. UetaiU for Rod Stamp. E.x- 
Change, Box 607, El Mome, California. 


_ PERSONAL _ 

WOVLD M A K K V ? Your plan—we win-* 

you win-thousands happy clieuts-well-to-do 
members everywhere. Information platn sealed 
envelope. Tlie Circle, Mid dletown, Indiana. 

RADIO 


SER^E MEN, ATTENTION - Speakers re¬ 
wound, magnetized, repaire^ $2.(p to $2 /5. Com¬ 
plete Power Pack Service-Transformers rcNVOund, 
Condenser blocks repaired, resistors, du|ilicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 

Iowa. _ _ ___- 

(TeT MORE DISTANT STATIONS— New fre¬ 
quency selector— guaranteed—$1.00 postpaid. Noel, 

1502 Pittston, Scranton. Penna. __ 

POWER TKANSFORMERS, speakers, coiideiis^- 
blocks repaired. Radio frequency chokes, 70c- 
Eric Ana tide r, Manchester Road, Jamestown, 
New York, _ , 

SONG POEM WRITERS 


SONG POEM WRITERS—“Rear proposition, 
llibbcler, D153X. 2104 Keystone, Chicago. 

SOHC WRITERS 

jkoHC RfOOlP-tMEHT^I Advance Royalty Payments, 

Ukl V'lur^PICTURty New T.lkinf-PictDre Sonf r«qiiireoicn!i, 
FKlUia^ etc.,fully eipimiocd ia our Fret loitruc- 
five book. Writer! of Words or Music 
for lonfi iney lubmil their work for free 
examinatioft and advice* rait ei« 
perience unneceMerr. We revUe^, coinpo»e, 
arrange mnilc end lecore CopyrigbU. 
Our modem method guarantee! »pproval. 

rorfay—Newcomer A«ociatei. 
I678B Broadway, New Xork, W. I. 


PATENTS 

. . ninnl- ir 


Write for Free Guide Book. 
“HOW TO OBTAIN A 
PATENT” and Record of 
Invention Blank. Send mmlel or sketch and deMrip- 
lion of voiir invention for oiir Free '' 

comPS wilhin Patent Office Rules. HApjO arwl ELEC 

TRIOAl. Oases a Sneclall v. ''L‘”’i‘«'.iT*L'Li<EMTr’ 
pAVMrwT OF FEES IN I NSTALLIw tN 13 

yiCTOR j. EVANS 4 CO.. 923 - 9th, Washington, D. C. 


The tnagnet i/ieti-ii above may be used to oper¬ 
ate a spring sariteb, of the type uthicit turns 
a lamp on and off by sueeessive pulls. It Unis 
fjtal'Cs a coJiVCftirtrt remote coutrof for an 
electric set. 

soUleml io flexible leads. Heavy paper wds 
wrapped uver Hie wire ftu- a covering. So 
niucli for Hic solenoid. 

'riu- plunger W. 1 .S made from a 4-inch iron 
nail wliich happened to be a trifle less than 
t/-iiieb in diameter, cut to inches in 

length. On one end was soldered a small 
hooka ouiHe of a thin nail (Fig. B)- 

Figure A shows an ‘‘Fleetrolier" or can- 


ILPrS STOP TOBACCO?^ 


Banish the craving for tobacco ns 
thouBandshnVC. Make yourself ircot 
and happy with Tobacco Redeemer. 
Not a substitute, not habit fomnjiig. 
Write for free booklet telling of in¬ 
jurious effect of tobacco and depend- 





able, easy way to relieve- 
the craving many men have. I p||C£| 

Newell Pharmacal Co. pqqk 
D ept. 928 Clayton, Mo.L—I 


Outdoor Jobs 

Oei Fore.4 Hanger. Park Ranger or Game Protector Job; 
$110-$200 nionlli; vacation; steady jobs; patrol forests and. 
liaiks: protoi-l gamc^. (Jualify now. Write for full details. 

DELMAR INSTITUTE DePt. B-39 DENVER, COLO. 


P 33 CE 




JoAnySuit! 


yo 

eorreelly 

patterns. 


Double the .He of 
coat ^nd vest with 
matched pants, 100.090 
Every Pair hand tailored to your meaiure, 
ne “readymades.” Our match sen! FREE tor 
your 0. K. before pants are made. Fit 
guaranteed. Send piece of e^th 
SUPERIOR match PANTS COMPANY 
115 So. Dearborn Street, Dept. 381. Chicago 
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opy swilcif, toblainabic in any electrical 
Supply store. (Mrst pull closes circuit; re¬ 
sets autoMiatically In S])ring; second null 
opens circuit.) The short chain was re¬ 
moved arul the hole threaded for an H 
hvuss machine-screw, 1 inch long. Another 
small hook was soldered into the slot on tlie 
head of this screw. 'I’hese hooks were 
joined hy a piece of hrass strip, 1 inch long 
and i 4 -inch wide, with a small hole on each 
end. A mounting bracket was then fastened 
under the large knurled nut on switch. 

The entire apparatus was attached to a 
snulll hoard, and a woojl-screw was provided 
(Fig. A) as a stop to prevent the plunger 
t rom coruing out of the soh’nui<l; which was 
mounted with a pipe strap and adjusted 


lor the proper plunger stroke. The conf- 
pleted control was then mounted in the 
radio cabinet. 

Next, the switch on the radio set was 
removed and replaced with a midget push 
button, which was wired to the same line 
as the remote buttons (Fig. C). 'I'he wires 
removed from the set switch were connected 
to the ‘MClectroller” switcli. 

A 1 emote button may he placed in aiiv 
loom; only two wires arc necessary for anv 
nuiidicr of buttons. 

1 he operation is simple. Press anv hut- 
ton once, and the set is turned on;’press 
any hiitlon again, and the set is turned off. 

1 he (‘iitirc cost ot Indldirig this control 
(except for the huttons) was less than $1.00. 


Radio-Craft Kinks 

(Com till lied from page :S5T) 



cion laris. Heilln. Uuenos Aires and oUier hroadcasUn^ 
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““NEY! .lust onto mr 
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CHAS, HOODWIN CO, 
4240^Lincoln Ave.. DePl. M-150, CHICAGO 
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transformer of an old Pliilco trickle charger 
as the filament siipj^y unit for a type *15 
power tuhe. Naturally, any tube having a 
2 ‘/ 2 -volt lilaiiient may be healed in the same 
manner; and, by changing tlic number of 
secondary turns, a or .5-volt filament. 

1 he case is icmoved fioni the transformer 
and the laminations pulled out. ^l*he second¬ 
ary windings are then removed, and the core 
rewomui with No. IG S.C.C. wire. (As dif- 
feient makes of transformers varv in wat¬ 
tage output it is diliicull to state *the exact^ 
number of turns to he wound.) 

A simple lest of correct iminbei- of sec¬ 
ondary turns is as follows: after winding 
what is thought to he the correct number 
ot turns for I he .secondary, (perhaps 10 to 
15 turns, for a 21/,-volt winding: other sizes 
m the roughly approximate ratio of 5 turns 
per volt), replace the lartiinations and con¬ 
nect the transformer primary to Hic IIO- 
\olt A.C., line. Now, connect an A.C. volt¬ 
meter across the new secondniy, aiul note 
the output. 

If an A.C voltmeter is not available, an 
old ’<)!)-type tuhe may he lirougfit into serv¬ 
ice as a visual indicator oi tlic aiiproximate 
output of the SM])|)oscd 2»2-volt secondary. 

11 it glows dull red when shunted across 
the secondary leads, add fiirns; if very 
bright, remove turns. Tlie ’45 tul)e filament 
hums with a dull red glow on 21 /., volts. 

Hcforc connecting the transformer into 
the operating eircuit. check l>oth primarv 
and secondary for simrts and, more }>articii- 
b‘ily> grounds to each other and to the 


core, iiic latter should be insulated from 
the secondaries and grounded. 

Three of the stages, winding tlic second¬ 
ary, replacing the laminations, and the fin¬ 
ished asscmlrly, are illustrated in Figs, A 
and 13. 


THE PERSONAL TONE CONTROL 
By Louis Kick 

idea of tone control is so old it 

A has whiskers; hut, like most hewhiskered 
gently, it has a modern descciulant. Jn 
this instance, wc find the radio sets of to¬ 
day arc ctpiipiied with a timlirc-modifying 
ariangemciit in wliicli tlie central jiositioa 
of the control knob corresponds to the nor¬ 
mal (juality output of the receiver; while 
moving the knoli to left or right accentu¬ 
ates either the iiass or treble. 

Service 3Ien may introduce tliis modern 
twisl (Ilif) into the older receivers hv fol¬ 
lowing the schcmalic circuits sliown iii Fig. 
L (A, recommended circuit for sets having 
the outjmt push-jmil; H, connections to 
single power tube. 

Condensers anti U.F. clioke made into a 
unit (as at C) may lie inoimicd directlv 
oil the output transformer; the pofenliom- 
cter P being placed wlicre most convenient. 

A final and “commercial” touch is (»b- 
tained Uy placing a piece of white cellu- 
loitl, marked with India ink, iinderneatli the 
potentiometer arm, as shown at 1 ). 

1 fie result is a modern and almost unbeat¬ 
able tone contnd. 


Just the thing 

ONLY ^ tiTOudeaster, etc. iiraiid ne\v! 

Working Fiitor*C«,.! 
I0< SiKiaker'**' i" No 

FARADON condenser blocks 1 

^ Filter I*ack«, etc- 4 *; 

■r^'-fonnor.. 

NEW BARGAiTbTjLLETIN!! 
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il'k*'®:! Iiono»!nip)) coni- 
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.TtitoDiohlle radios. i,ub»c 
dress, .Uirnctive ufitnut co„- 
soIm and latest accessories. Paris 
and kits. Don't buy unlit you 
sec our big catalog 
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STUYVESANT ELECTRIC CO. 

53 Walker Street - New York 
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free catalogue 

ON LATEST RADIO HU*\S 


ALUMINUM BOX SHIELDS 


CEILULOIO^ 
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potentiometer knob 
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‘*'P finish. 5" X 9^^ x 
fi". $1.89: 10" I 6" X 7" S3 5-; w. 

mnke aoy si^e \o order ’ 

* y' * 5" knockdown coil shield 
< ke Picture on left), $|.00. 

' 59c; 7-Plate 
Midget Cond., 50c: 4 and 5-prong plug, 
m coil forms nrooved for wire. 45e: drum 
dial drive cab e by foot or mile. Include 
sufficient p^tage for shipment. 

I^LAN, The Radio Man, Inc 

89T Cortlandt St.. New York, ’n Y.' 


MICROPHONES 

For Transmitters -.-Pa 
S ystems and Recording.' 
also cables, .nccessories .ind 
repairs. Catalog just out. 

UNIVERSAL MICRO¬ 
PHONE CO., LTD. 
Inglewood, California 
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ncrease Your Earning Power 


Whatever vour job, you Avill find in EVERY¬ 
DAY MECHANICS labor-saving kinks 
which will help you to get more work done 
in less time and will bring you recognitiofi 
from your employers. If you do machine 
shop work of any kind, auto repairing, sheet 
metal work, electrical work, farming, con¬ 
crete work, carpentering, twl making, 
poultry raising, painting, plumbing, masonry, 
building, glass work, welding, 
repairing, a yearly subscription to EVEKx- 
DAY MECHANICS will pay for itself a 
thousand times over. 


A New Element in Tube Design 

{Contiuited from imge 359) 


15c 


The Copy 
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former’s windings. However, by the system 
shown nn Fig. 1, a counter-voltage tvoiii the 
aiixiliarv electrode may be applietl to the 
transformer through a separate winding, to 
coiuhat resonance; and other methods ot 
coupling may he employetl as well. 

To illustrate the possibilities ot circuits 
which may be devised with a tube of tins 
nature. Fig. 2 shows several methods of 
coupling, combined in a single receiving set 
The signal is applied through the antenna- 
coupler secondary LI to the tuned circuit 
C1-L2 and, through this, to L3-C2, the tuned 
input of VI, the output of which is re¬ 
sistance coupled to the next tube. Any 
number of similar U-F. stages may be ap¬ 
plied before the detector, which is shown 
as V3. It will be observed that only one 
side of the filament circuits is shown; if 
they are to be operateil by alternating cur¬ 
rent, the connections would be then of the 
tvpe of Fig. 3. 

{Editor s yote-- While Mr. Dalpayrat s 
patent application was tiled some time ago, 
tubes of the type which he described have 
not been put upon the market. However, 
since tliat time there has arisen a practice 
of applving positive potentials to the iila- 
inent heater of the "27 tubes, which causes 
to a certain degree the action which he de¬ 
scribes; although the tube was not orig¬ 
inally designed for that purpose. To utilize 
the heater circuits, with their alternating 
current, for purposes of neutralization, etc., 
is perhaps impractical; but the custom of 
building battery sets using *24 and ‘27 lubes, 
originated by the demands of automobile 


radio, affords to the ingenious constructor 
some opportunity to experiment along the 
lines explained in this article- While there 
is a high resistance between the cathode and 
the heater of such a tube, at normal oper¬ 
ating temperatures when both are emitting 
electrons freely, the path lietween them is 
conductive. In U.vuio-Cr.vi-t for July, 1930, 
ikir Grimes discussed this very point, and 
pointed out that, when the heater's poten¬ 
tial is at about 10 volts, positive, alK)ve the 
cathode’s, the intervening resistance is about 
a megohm; it decreases rapidly as the imsi- 
live voltage of tlic cathode increases. Little 
is vet available in published form on this 
subject; and it should therefore appeal to 
the experimenter.) 


On All Newsstands 


THE RECORDED PROGRAM 
•^^tHILE in the United States, official 
objection has been expressed to record 
reproduction, as not true broadcasting, no 
such sentiment can be lound abroad. In 
everv other country, stations announce their 
programs well ahead: and “disques,” “schall- 
plattcn,” etc., figure liberally in the num- 
hers. One the greatest opportunities for 
the exploitation of record production here, 
however, lies in the chain programs and 
the extensive distances, spread through four 
time zones. The supply, in advance, of 
records to different stations reduces the need 
for wire lines, and it also penuits a national 
program to be presentetl at the most suit¬ 
able hour in each zone. For this purpose, 
special care in recording and high-(iuality 
pick-ups arc essential. 


Make Money In Your Spare Time 

liOW to turn your spare time into .lO. 


RADIO-CRflFT'S INFORMATION BUREAU 


(^Continued from t'ogc 360) 


Contents 


fuL^TirE^FEATUR^'^lN^TH^^ 

ISSUE OF EVEHYD.A.Y MECHANICS. But the 

ffllowing titlts win give yO>> ‘ 

• Vi^ sind vqIiiudIc contents* 

k^'.onlobilonr^viMion. Chemistry, 

I^ho:!^k«phr."shop \VoX Woodworking ind new 

A Special Offer 


In order that yiHl "“V.yjJjJ'yn \V°'»1 eCIIAN 1C^ ^and 

till* TalUiilUe ma(t«ine Dll I:.^^ 


till* TalUiible maitazlne liiu fww.;. fri|jirir) Qtf the usual 

Srror 


J^li-T^vou ur "bilrn mail. 


Mail Coupon Today 


Please rush my first eopy ot ETEBYDAY yfECHANlCS. 

1 enclose . . , .i « 

( ) $1.00 for one years subscription 
1 ) 1 90 for two yean' subscription 
( ) 2 .i 0 for three years' subscription 

(Check one of the above) 


NAME ... 

address 


CITY. 


ST.VTE. 


NOTE* This special subscription offer may be withdrawn 
dt* any time. 


primarily to deliver high voltage D-C. to a smaU 
transmitter. Its receiver capabilities were not de- 
vcloped; althougli evidetit. 

•If you arc to build it for the purpose mentioned, 
however, buy one of the resistance outfits for re¬ 
ducing tbc 32 volts of a farm ligHting plant to 
6 volts. Then introduce stifficicnt resistance ni 
place of the flashlight btilb to pass enough current 
to the converter commutator to build up the re¬ 
quired current consumed by the 8*titbc set. (I used 
a 4.segnicnt commutator from an old motor for my 

purpose and it worked okey.)” . u ni 

Mr Wni. F. Jones, Springfield, Ulno. 

In reference to the article, “ ‘B* from Storage 
‘A’’’ in the July, 1930. issue of Radio Craft. 1 
would like a little more information. 

\ customer wants me to install a public address 
system in a “Model T’ Kordi He desires an A.C. 
installation if possible, and 

turntable. Would the generator described operate 
an A.C. turntable and amplifier system nsii^ a 
iSOamperc-hoiir battery connected to the Ford 

^^(A.2T^Rcgarding this inquiry we arc advised by 
Mr. Robbins as follows: “I am not at all sure 
that this would supply the phonograph turntable 
and the receiver. Mine was used almost solely 
for amateur transmitter operation, and oiil> a very 
litlle on the receiver. It would be a case of build 
atid trv.“ However, it may be mentionc<l that 
larger output will Ijc obtained by changing the size 
of the lamp in the socket; as pointed out in the 
reply, above, to Mr. Snyder. 

(0.3) Mr. John J. Hogan, Medford, Mass. 

While the story on obtaining A.C. through the 
use of a storage lottery is of great interest to 
me, 1 find it difficult to obtain a motor having the 
design specified in the article. What other in¬ 
formation is there available on tliis unit? I intend 
to use this “B** supply to run a portable three- 
stage amplifier, with a stage of push-pull 45 s. 

(A.3) “The motor used in this converter, states 


Mr. Robbins, -was a “Model /OO. ' made by the 
Knapp Electric Co., Port Chester, N- V 1 be¬ 
lieve this converter would meet the conditions men¬ 
tioned; although this is experimental and no prac¬ 
tical data is available.” Although the output of 
the converter may be controlled by the size of the 
lamp-resistor, care must be taken to use a storage 
battery well able to deliver the required current 
output without being overloaded, and to keep the 
battery well charged. 


WHISK “UNIVERSAL” RECEIVER 

(lOO) Mr. Robert Davies, Providence, R- I- 

(Q.) In this article, “The ‘Universar Broadcast 
Receiver.” by Samuel Whisk, there is no mention 
of resistor RlO, the grid leak in the input circuit 
of \'9, the first U.F. stage in the short-wave por¬ 
tion of the set. What is its value? 

(A.) RIO is a Durham 1-mcg. metallized grid 
leak. Other values should be transposed to read: 
Rll, 450 ohms; R12, 3 meg. Rl3 also is a 500,000- 
ohm’ Durham metallized grid leak. 


WATSON BROWN’S S-W CONVERTER 

(101) Mr. Frank D- Smith. Ir., Washington, D. C, 
(Q-) -Yfter carefully following the directions ap¬ 
pearing in the September, 1930, issue of Kadio- 
Craft in the article, “Short-Waves on Your Broad¬ 
cast Receiver.” by Watson Brown, I still have been 
unable to get the converter lo operate on the lower 
wavelengths; that is, those below 60 meters or so. 

Zenith “.Model 52“ is being used as the broad¬ 
cast receiver. What can be the trouble? 

(A.) Mr. Brown has done some more work on 
this interesting and effective converter, and his 
remarks arc worth noting: “Apparently you have 
failed to connect the set up quite right. I would 
suggest that you use a separate filament trans¬ 
former and an Arctnrus or Pilot *27* tube. It 
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most important, too, that you have your power 
supply and switch not over twelve inches from 
the A and G’ posts on the Zenith ‘52.’ Also 
two condensers CS (of OS-nif. capacity) should 
i>e mounted, one on each side of the filament trans¬ 
former, and the connections run direct. 

“Have you tried 45 volts on the plate? The 
shorter the cable that leads frotn your set to the 
smoking stand, the easier it is to cut out locals. 
(I* have no trouble like this—even wl>cn lightning 
is bad on the broadcast l>and.) A metal chassis 
should be used, by all means. The use of a J5- 
foot aerial might result in considerable improve' 
nieiit in operation of the receiver. 

“Since this article was published I have had 
a lot of fun with the very instrument pictured. 
Using it in conjunction with an Atwater Kent 
‘Model 60* receiver, J liave picked up the trans* 
missions from Lon<loti, Sydney (Australia), liolinas 
and Oakland (Calif.), Mexico City, and a ‘raft’ 
of closer stations; all of them <laytime reception 
at loud-speaker strength.’ 

It is possible that some of the parts in Mr. 
Smith’s completed converter arc defective. The 
“Model 52“ Zenith has an unusual input arrangc- 
jnent; the secondary of the first R. P. transformer 
is tuned by a varialdc comlenscr. as usual; but 
the connection between tlie grounded side of the 
variable condenser and the ground end of the coil 
is made through the primary or antenna winditig 
(therefore, tlie primary is iti series with the sec¬ 
ondary winding and the chassis ground). This 
primary winding is by-passed by a fixed condenser 
which is across the tuned secondary circuit. 

The aerial connection is optional; both a direct 
lead and a variable capacity coupling to tlie pri¬ 
mary being provided, Jt is possible that changing 
the \alue of the antenna variahlc condenser would 
resnit in considerable improvement, with the con¬ 
verter connected to the “Long Ant.” iwst. (This 
diagram appears on page 320 of the Official 

Radio Service: .Men’s .Manual.) 

As shown on page 328 of the same manual, the 
“A. K. 60“ used with the original converter model 
has a regular tapped-primary type of K.l'. 
transformer. 

(Readers might find it of interest to check the 
input and Output circuits of the converter against 
the several means of cotinecting an adapter shown 
in the diagram of the \\^ork-Kite (Walker) “h'lexi- 
Unit” illustrated on page 203 of the October- 

N'ovember, 1930, issue of Short-Wave Craft.) 


STATEMENT OF THE OWNERSHIP, MANAGE. 
WENT. CIRCULATION. ETC,. REQUIRED BY THE 
ACT OF CONGRESS OF AUGUST 24, 1912. 

Of Radio-Craft, Published monthly at Mt. Morris. 111., 
for October 1. 1930. 

Slate of New York | ss. 

County of New York | 

Itefore me, a Notao' Public In and for the Slate and 
«TOiimy afoiesiiiti, personally appeared Irrln*; t>. .Man* 
lieliner. who. liavlng been «luly .sworn a<fordinK to law, 
deposes and says that he Is the business inanaRer of 
Rad 10 -Craft ntid that Die follow Inc Is. to the best 
of Ills knowledge and belief, a true .«taienieni of the 
ti«nershlp, Kianagemeiil, etc., of the aforesaid publiea- 
tlon for tl>e date shown In the above cumlon. re<|iiired 
by the Aet of AiiKust 21. 1912, embodied hi scetlon 411, 
Postal Laws and HeRulatlons, to wU: 

1. That 4he names and tddres.xes of the publisher, 
editor. raanaKiiiR editor, and business managers are: 
Fublisbcr. Technl-Craft Publishing Corlraratlon. 401 North 

Wesley Ave.. Jft. .Morrl.s, III. 

Kdltor. Hugo Oernsbaek. 98 Park Place, New York City. 
.Managing i;dltor. K. D. Washburnt, 08 Park Place. 
New York City. 

Piislness .Manager, Irving S. Manhelmcr, 98 Park Place. 
New York City. 

2. That the oiraers are: 

Teclinl-Craft I'ubllslilng Corporation, 404 North Wesley 
Avenue. Mt. MonU, HI. 

Hugo (lernshjtek, 98 Park riarc, New York City 
NldJicy Hernsback, 98 Hark Place. New York Ctiy. 

D. Manhemicr, 98 Park Place. New Vork City. 

known bondlioltlcrs. mortgages, -and other 
^wurlly holders owning or holding 1 per rent, or more 
of loial amount ot bonds, niortgage;^. or other securities 
are: None. 

4. That the two paragraphs next above, ghing the 
names of the owners. siiHkholdcrs. and seniriiy holders, 
ir any. contain not only tuo list of stockholders and 
«erdrlty holders a.s they appear upon the hooks of iho 
4^niPimy hut also, in cases where the siockliolder or 
security holder appears uiion the hooks of Die roinuany 

as trustee or In any olher nduclar>’ relation, the nairio 
«r the person or corimratlon for whom kucIi tru.Hiec la 

acting. Is given; al.so that Die said two imragranhs 

.'onluln slatciiients embracing affiant's full knowledge and 
*11 clrcumslance.t and ('Onilitlon.s tinder wlihh 

s nckholders and security holders who do not appear niton 
the books of the company as trustees, hold stock and 
-seinrltles Iti a nipa.iiy other than that of a bona fido 

ouner; and this affUni has no reason to believe that any 
other person, a.sstxiatlon, or conoratirn ha.s any Interest 
direct or Indirect In Die said stock, bonds, or other 
securities than as so slated by lilrn. 

IRVING S. M.VNTIEIMER, 

OrfX"? 1930^"** subscribed beforo nto this lODi day of 

R02ELL \ RENNETT. N'otaiy Public. 

(My commission expires March 30, 1931.) 
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THORDARSON Input 
and Interstage Transformers 

A Transformer pos¬ 
sessing a ratio of 2 
to I. Built printari- 
ly for use with 2 I 0, 
250 and 245 types 
of power tubes in 
push-pull stage. 

Size 31/5x3x3^. 
Weight V/i lbs. 
Li$t| $12.00 

Your Price, $3.95 

RB.L. GIANT ELECTIW 

Motor Speaker Chassis 

Contains a GIANT 

model UNIT. Note ihe 
HUGE magnets Sur¬ 
passes all other magnetic 
speakers, and most dy¬ 
namics. Every note and 
tone in the musical reg¬ 
ister is faithfully repro. 
duced, with no distortion 
or rattles. MUSIC AS IT 
SHOULD BE EquTppid 
with switch arrangement 
offering choice of 3 im¬ 
pedances to match any 

•eristics-an exclusTv‘’j‘''?;,,Sr:*’”‘ 
current r.quired-no rectifiers*' 

No. 421.E.2. 9- DIAPHRAGM. List, $14.00 

Your Price , $7.25 

and“TUBE 

.1 Ho 1 HK reliable 

meter selling for 

con s 1 de ra bij 
leas than many 
others on the 
market meets 
the demands of 
every service 
man most ©ni- 
eie n 11y . lu 
sturily oon.struc¬ 
tion and aciTj- 
racy In testing 
voltages, tubes. 
Open circuits, 
etc., assures you 
satisfaction and 
long use. 'nils 
meter is ideutl. 

Cal in construe, 
tion and re- 
semble.s others 
wbicli wholesale 
from $69 to 
llOO. 

WHAT IT 
DOES FOR 
Your 

ShowsA.t!. and 
1>.C. Filament 

Voltages (also sl^cIn^^^Crid 

Indicates Plate Ctirrent and T.ino Vtrftaco 
Shows Olvn Circuits and Grounds ^ 

Tests A.C. ami D.C. Tubes 

f«{’o™hrr^lo"s«"‘ 


•""'cndously low prices at which the 
merchandise below is offered, every radio 
dealer service man or mechanic should 
cqu\p himself with stock for future use. It 

. prcvarUo^^lon^.’ 
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SONORA CABINET 

with Peerless 12-inch 
Auditorium Dynamic Speaker 

positively the last 
word in the most 
efficient and power¬ 
ful reproducer niadel 
As a fitting com¬ 
panion, it is housed 
in a truly exquisite 
deep two-tone walnut 
console, of rare beau- 
ly and craftsman¬ 
ship! To properly 
baffle the ullra-pow- 
erful Peerless chas¬ 
sis, a chamber 12" 
deep, 17% " wide and 
I 8" high houses same. 

Front baffle of %'* 
thickness! Ideal for 
use with the most 
pow’erful public ad¬ 
dress amplifier. NO 
RATTLING, NO DIS¬ 
TORTION — JUST 
PERFECT REPRO- 
DUCTION! For that matter it is equally 
suited with ordinary sets, employing the 
average type of audio amplification systems, 
using as low as 90 volts "B” current! Will 
work with any set, regardless of output 
characteristics. Overall dimensions: 40'' 

LI' 

«t r60 lbs. 

No, 408-A -S0. List, $155,00. 

DRY ELECTROLYTIC 
CONDENSERS 



No. 1006 





1003-4-5 


No. 1007-8-9 
Absolutely dry-mount In any position! 
SELF HEALING—NEVER BLOW OUT! 
Migh voltage rating—occupy surprisingly 
small space, considering high microfarad 
capacity. Much less expensive than paper 
iiclcctric condensers ! Clever mounting facili. 

D^crc replacement pur. 

ruato, as well as installation in new power 
packs! 500 volt D.C. PEAK rating. 

(Use two of each capacity desired for 250 
tube power packs.) 

An¬ 
odes Dia. Length List 


No. Mfd 

1003. 1 

1004. 

1005. 

1006. 

1007. 

1008. 
1009. 


2 

4 

8 

16 

24 

32 


1 “ 

IVA" 
1%*' 
3 " 
3 " 
3 " 


2*^" 

4»A" 

4%“ 

4Vi" 

454“ 


.55 

.90 

1.70 

2.50 
4.25 

5.50 

7.50 


YOUR 
PRICE 
...$0.27 
.44 
... .84 

1.24 
... 2.12 
. 2.75 
3.74 


COMBINATION “A.B.C.” POWER PACK 

u/iorn Dpiinw 


WIRED READY FOR USE 
LulU with hlglj-gradc ijorts. Supplies "a.B C ** 
Voltages for 5—226's. 2—227‘s, 2--17i-\'s 1—280 
^ „ 105-120 Volts - 50-60 Cycle 

up to 300 volts "B’* 
power. The Power Transformer is designed to tako 
Caro of a p.C, DYNAMIC SPEAKER Uvo eSn- 
nectlnns being provided on tlio Pack for same. It 
need not be used if not wanted, but may* come in 
handy at some future date. ^ 


Price 

Now 

$6.75 


All products shipped C.O.D. immediately upon receipt of order. 

GRENPARK TOOL CO. nIw^y 



poA J^VOIXT' 

Phitos 

T MASTSn.S book- 

rep^Iuelng antique woodeuta and 
engrailiigs. Unique creations for book-losers 
ssho appreciate the unusual. Write for 
Illustrated catalogue and sperlmen. 
kkiriPla cents for mailing charges 

ISKOR PRESS. INC. 19 Park Pltuc, 
Oept 0-1230, New York, N, Y. 



Big Magic Set $1. 00 

Contains lUaqic IDand, Obe¬ 
dient Eqq. marble and Daso 
Trick, Pencil and Loop Trick 
Hindu Beads. Danisher, Card 
**^1?^* Complete Instructions 
and our 64 paqe Illustrated 
Catalog prepaid $ I ,<)0 

SCIENTIFIC NOVELTY CO. 

98a Park Place, N. Y. City 
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Sensational Sale 

ol Raaio Tubes 

The Largest Variety of Tubes in the World! 

0„r previous sales have 

have decided to continue to prices are subject to change later. 

Tlie^tore irhe sui'r’ihat your supply does not run low, NOW is the 
right time to buy and S^'E conshle^ p.,,, „p 

U,e ^nLrerf the marUet tar below 

‘'""'sSwice pIsRFECT and 

iubertlafIre%i«rnIcVw?^^^ five (5) days will be exchanged for new 
ones free of charge. 

4 THIS IS YOUR CHANCE TO CASH IN 

/V ON REAL BARGAINS. 


Tellon Television 
Tube $3.85 


Order from this page and note par- 
licularly the following terms: 

NO ORDERS ACCEPTED FOR LESS 
THAN ?5.00. 

all prices are F.O.B. NEWARK. 

NO REPLACEMENT AFTER FIVE 
(5) DAYS. 

IT IS NOT NECESSARY TO SEND 
FULL AMOUNT OF CASH THE 

ORDER AS LONG AS YOUR ORDER IS 
accompanied by 20% OF THE 
VALUE. _ y- 1, 

SHIPMENT WILL GO FORWARD TO High Grade (Hi M“> 

- . PH . 1 ctric YOU B^EXPRESS OR PARCEL POST 
2*nich n n. fits in any set. $0.60 


All tubes come in 
an attractive carton. 


Cell. $3.85 


Tnli«s Shinned Iniinediafely 

* AVV CATTAVTTT 


TVrE 
rx -ioiA—.\mitiifler 


Of deiecior-- 


Swltch Tube $0.60 
Switch is used when 
one filament burns 
out, tube therefore 
has twice normal life. 
With switch on acts 
as 171 or 112 Power 
Tube—with switch off 
it is 201A Tube. 


..... . 

zl:;:! V« “ZJhoV 

rx-lHA-rower ouiput ampllfler for A.C. ^ D C. 


amp. 

— Same rharacleristics as tiie’in'on Tungilen Bli.ment, amp.. 


AN\ QUANTITY 
. . $0.30 

. 30 

. 30 

. 30 

.30 
.40 


zi?.';„T?ha?Zi'eris?ii" »7 1'xi »9 S ■ iii X i.ase ; JS 

I V-lOli — Sianthirii base, same chariicterlstic as U\199 onl> -01.\ iiase. . 

rX-112 — i*owor amplifier tube. amP ..i t/ . 

IV ii'iA _ Pmver anitilitiei tube for low current con sum ml on. % amp. 

Ouatfrotle 5-protiK 201 .V for special clmilts. ...... . .. . HO 

sWlal tielet tor tut.e 200A— a supei -sensU ye . . 

iSpeclal raillo freiiueiicy 201 A—a *i*®^*’**^”^*\jT* . . 

special audio frcRUoncy 201 A— a sujier-sensltive ' I* . ♦*** 

Special 171 .\.C. % amp. extra coated II lament—Rood foi electric et . . 

T-14 (2niA iiigb Mu) iiiBh emi.jsioM..... . ! ‘ i ■ . 

I'.ill.s ol- »u<ij„ riv^uency. 

All bakellte shield tube 201 .A . 'uW'^ .' . . • M? 

UX-222 _ Screen grid radio freouency ampUtier. ... . . . ^3.S5 

lllhff ....... 3.85 


A.C. Adapter Tubes to 
convert battery sets 
into A.C. . 
sets — furnished lor 
226, 227, 171A. $0.60 


.60 

60 

.60 

.85 

.85 

1.00 

1.10 


2-Amp. Charger 
Bulbs, $2.00 


Tellon telcYlsiou tube 
Photoelectric cell. 2-Inch 


RECTIFIER AND CHARGER BULBS 


125 Mil rectifying nni mir nrice 

2 anip old and new type charKer hulbs (list $4.00). ®nr price. 
t and 6 amp. old type charger price... 


1.40 
2.00 
3 75 
.40 
.85 


5-Prong 201A 
$0.60 


UX-2fi0 rswl as a eniisslnn.^ 

UX - 281 —Characteristics *lu*l ar >la8lcr • »” Eliminators, U\ bra 

Ktvilfylug Tube, espedally designed for use «iin j'lesiinian . 30 

base, limited quantity . 

DISCOUNTS: 

50 tubes and over 10% 

500 tubes and over 10% & 10% 


5 and 6 - Amp. Charger 
Bulbs. $3.75 


ARCO TUBE COMPANY 

. . - NEWARK, N\ J. 


:iB-40 PARK PLACE 














































RADIO'S GREATEST VALUES^ 

;.l i, nUAND NEW „„d i, shipped in thTf/^ * ^ • 


A ll merchandise listed is nUAND NEW and is shipped in .hT^rTe' 

AlJSOL*UTE^SrTISPA'cT7oN'’''’r> ‘•'® *“•"« Kuarantee of 

DIATELY'’.'‘"fw the^va^a*^^”opp|/"'A'5^•f^‘’^?E: 

DIATLLY ! iVVe reserve the right to return remittances, as s^n “ the 


Stewart-Warner 
Magnetic Chassis 

sNcw 1930 Self.named Dy« 
Phonic Tyi>e. I>o not con¬ 
fuse \yith earlier and 
fheaper models. An ultra- 
sensitive, loud speaker 
J'roducod by one of radio's 
Bieatest companies. Kt - 
tronicly sensitive, tremen¬ 
dous volume wlUiout dis¬ 
tortion or rat til np. Ue- 
Produccs with absolute 
fidelity. Sneaker uses a 
power action unit avoid- 
liiR chatterlnp eren under 

«fr«-»on. 

■'Idpi.lna Hclilit 6 lbs 

List Price $10.00. a « 

your price . $ 2 ’^^ 


pZrvrf' In most instances, our SALE 

CoLt. . than the ACTUAl. MANUFACTURERS' 

swellini? ranks of our l007o SATISFIED CUS- 
TOMERS—WE HAVE YET TO RECEIVE OUR FIRST COMPLAINT. 



K.C.A. Filler Condenser and 
Output Choke No. 83415 

This unit lias 7 condens- 
eis and an output clioko 
Condetiser values Inclutie 
fiMir 0.5-mfs. capacities 
ami three 2 -mfa. capaci. 

I f.s- -total B mfs. i scU in 
Itadiola .No. 60. Size 6 .\ 

. iht^iesa Slilppliiff 

$16*50 ^ 

YOUR SPE- mr 7 c 
CIAL PRICE.. 

U.C.A. Filter Cond. No. 828!) 

ill 

it- Lot Price*" sl's’io “'iS'i 1,^ 

your special price . $ 5 '^® 



Utah Dynamic A.C. Power 
Speaker — Model 33A 



producers in tlie market. 
List Price $50.00. 

YOUR SPECIAL PRICE 


110-voIt. GO-oTle 
A.C. light socket 
supply for field 
evcItAtion using 
West Ing]ionse tiry 
rectifier. 
9 in. high, 
in. wide, 7% in. 
deep. Sneaker 
cuiiies packed in 
wooden c r a t o. 
Weight 19 ills. It 
is one of the 
most powerful as 
well as best re- 
0 -itich cone. 


$7 


.50 


Loftin-White Direct Coupled 

2-S(ajfe Dower Amplifier 



List Price $35.00. 
YOUR PRICE . 


A very flue phonograph 
or radio tuner ainjdi- 
htw. Gives auditorium 
volume! I'ses one ‘>‘’ 4 . 
one 24S. one 280 
O % X 8 x9 Inches. Self- 
contalnetl power sup¬ 
ply — for no volt. 60 
Shipping 

'weight 20 llw 

50 


$16 



Replacement Dower-I*ack 

Condenser Blocks 

Bxnct duplicate, 
hliyslcal size, place¬ 
ment of connci-tloii 
lerniinals. arid elec¬ 
trical apcci deal ions 
of original blocks. 
For Majestic 171 
type re- (tc R*; 
celvers 

shipping wiight. all types. 7 ibs. 

For Majestic 2."0 type receivers.. $5*^^ 

For Majestic 2-15 type receivers.. $5’®^ 
For .MajcMlc 'B" Eliminators.. $2-9" 

Wri e ror^w eeo" """ 


245 A.C. Power Transformer 

Fnr five 221 (or five 227) 
two 215, one 2.S0 a C* 
liihes. OU aNV ro.MMf 
.NATIONS OK 2i^-VOi,T 
seoondar>- 
windings rKNTKU T.\I»- 

i'i:i>. fioo-voi/r iiiinf 

> Oi.TVfiB SW'ONOahv 
75 WATT C.MMCITY 
Size 5%.\1HX3$4 Inches 
l or 110 ToU. 60 eyeJe. 
-VC Shipping weight 12 
Ihs 

List Price $15.00. 

YOUR SPECIAL PRICE 


R.C.A. Double Filter Chokes 

(No. 8336) 

mis lieavj--duty, e.xtrem© 
ly strong, double filter 
choke can be used for all 
types Of niter clrculla. 
e-vperlmeiitui work, power 
aniplifiers. receivers, elim¬ 
inators, power packi. con- 
>erfed sets, etc. Known 
ns R. C, A. replacement 
tiurl for all Radlola mod- 
els. partlrnlariy N'os. 33 . 

I« and 18. Kach choke 
D.C. resistance. 500 ohms. 

(-oiinecteilln iwraJlel. these 
(louhle filter rliukes have a rating of 30 Men- 
ries at ifiO Mills; connected in series. dO ||»*ii- 
rlca at 80 .Mills. Fully shielded in heavy metal 
case will! special insulating compound size 
5.4 3% .\ 2‘,a. Shipping weight 6 lbs. 

List Price SiO.OS. ap- 

YOUR SPECIAL PRICE . yj)C 



Peerless 15" 110 Volt D.C. 
Concert Dynamic Speaker 

Tlic largest and most 
powerful dynamic 
speaker made I Olves 
trcmcndoui volume— 
deep and sonorous, as 
well as fully vibrant 
over entire niusl 
cal register. Contains 
push-pull output 
transformer (Jidaiiis 
speaker to any re¬ 
ceiver output!) and 
two D.C. fieltl coils, 
one 800 ohtna and 
, , the other 4.000 oiling 

Ideal for use with Webster amplifier listed 
below Shipping weight 25 Ibs. 

List Price $75.00. $16®^ 



YOUR SPECIAL PRICE 


214 Volt A.C. Fil. Transformer 

Two windings, both center 
tapped. One ••lights” six 
227 or .six 221 2%-volt 

tubes, and the oUier lights 
two 24.5 tuhci (not uimhI 
with Webster amplifier). To- 
tal: 14 amps. For 110 volt 
60 cycle. A.C. Size 4Ux 
-^^^4 Iticlies. Shipping 
weight C ibs. 

List Price $10.00. 75 



YOUR SPECIAL PRICE 


1/4-254-5 V. A.C. Transformer 

t"’® 

A.i... tubes. Pernilis conversion of hat- 

L For no volts. 60 cvcies 

A.C. Shipping wdgbt 5 Ibs C*n oc 

YOUR SPECIAL PRICE JpO 



.45 


_ $4 

600 Volt Condenser Sections 


Impregnated In pitph. Flexible lead terminals 

5 nifri.25c 2 . mfd. 40c 

.30c 4. mfd. 60c 


Mfd, 

1 

o 

4 

8 

16 

24 

32 


Dry Electrolytic Condensers 

Mount In any position! Guaran¬ 
teed never to blow out! Remark 
ably compact anil very inexiicnslve, 
permitting generoua use of flher- 
Ing 8 >'slotns. me greater the niM. 
capacity emplc.ved. the less a.C 
hum remalms. .500 volt peak rating 
Ideal for all if]A - 245 power 
paoks-~ijse two of each capaeitv 
dasirotl for 250 power packs (1,000 
volt peak Lliereby assured). 

Numb. YOUR 

Anodes Diameter Length PRICE 
1 « In. 2 % i„ 2 gj 

hr '«'"• - 

1 ? " iY* 2 75 

I 3 in. In. 3,75 



I^C.A. ()00 Volt Replacement 
Condenser Block (No. 8333) 

For Rndiolns 18, 33 and 
M. Over u half a mil lion 
9/ V‘fse dlfTereni types of 
Hudlola receivers arc ofi 
the Diiirkct, Kv^ry service, 
roan needs these blocks, 
but they can of course be 
nged for other purposeg. 

^Ch as exiierlmental or 

converting battery sets for '*—- 

P«'‘cr. Size 3^4 r ii, , , 

l>'•le 4 lb, LW Priced 35 ”a. r"!"- 

YOUR SPECIAL PRICE . Jp 1 



Freed-Eisemann Block 

Contains 1—4 mfd.; 2—1 mfd • <>— i mM 
•nw.: I 2 5™ x 

.95 


1—.5 


- ....... . . „ Mim, u Vi V 

I'tches. Flexible leads. Sldpplng 
weight 6 lbs. YOUR PRICE.. 


$1 


R.C A. Loud Speaker 103 

A beautiful speaker 
In appearance. Su¬ 
perb in Its ability 
to reproduce music 
anti slteech most 
iHltlifully. The 
frame mid Pedestal 
are mounted to re- 
aeiiible hand-carved 
oak. while the beau¬ 
tiful tapestry me¬ 
dal Hon conceals the 
mechanism and 
coniplcte.s the deco- 

Icjght lo in., width 13$4 in., depth 6 ^ 

weichl i 4 ^n carton. Shipping 

ueight 14 lbs. List Priee $22.50. d*r 

your special price 




Mai Bower Transformer 

Make money revamp¬ 
ing the old batlery 
set. This power trans¬ 
former used in Earl 
M o d e 1 22 receiver 
supplies •‘A. ' "B " 
and ••€•' potentials 
for: two '27'8 (or 
screen - grid ' 24 * 3 ). 

Uirve '26*9. two'71A’o 

and one '80 rectifier; _ _ 

total current output of high-voltage windlnc 

H il-vtvr --- 

YOUR SPECIAL PRICE. 



Webster Push-Pull Power 
Amplifier and “D” Supply 

Uses t^vo 226, two '>10 

and one 2.81 tuitesi Suiwr 

powerful IM SIT - PT'I L 
nmpliner. OIFFSauDI- 
TORII^M VORtTMEI Also 
furnishes ||0 volt DC 
speaker field voltage (A.’C' 

used!) nnd 15. 67 ^ 90**'T35 volts 
’ i-'e 2;i-‘‘:ri?A c'lit'" * 

shown at left to suimfy •■1*™*"* Irainffornier 

in tuner, to tuUei 

ffo TXHo 

pVie. S.oooo List 

$2025 


Victor I’ush-Pull Input-Output 
Unit 

Housed In one 
metal case. For 
171 a. 245. 250 

tubes. EHectro- 
statlcally alileld- 
cd— impregnated 
In dielectric seal- 
1 11 g compound 
Output matclies 
moving coil on all 

ilynamlrsi>eaker8 

YOUR PRICE . $2’^® 



YOUR SPECIAL PRICE 


250 Push-Pull A.C. Power 
Transformers 

I deni for use hi short wave 
transmlifers. public atklres.s 
I! ?**'■ super power 

amplifiers. a.C receiver power 
packs, etc KMPIA>YS HTfill- 

iTnTi materials 

AND L.MttIR FULLY 

OE.NTLR T\PI‘EI> .'»econdnry 
windings: 2 U volts 8 75 
amps.^—7*4 vrilts *>14 Amne 
7"^ '■"Its. 2 4 amps —1200 volt s; i|P 9 *|?^ed 

for two 281. two 250 and five to six 2^fvolt 
A C. lubes (221 $ or 227'8) or 226 tubes 

sniViirn fully 

PAriTV*^ lU Juc terminals. r.\- 

W.XT'TS. Size 6'4x44ixiV. 
Inches fiO cycle. a.C Ship- 

List Price $20.00. 65 




Dhonoi;rai)h Motor 
s^^t'iiRo.voijs— * iMuior 

revolves EXACTLY 
HO turns per minute 
despite any voltage 
variations. Most 
compact made- 
only 1 !* in. tlHck— ^ - 

inuiints III any limited space For 110 volt 

MMxvri *^®’hplftc with iurnuble. Ship' 
Ping wgi. 10 lb.s. List Price $15.00 tf» M Vr 

YOUR SPECIAL PRICE 


Pick-Up 

One of the best and 
moat powerful electric 
phonograph idck - ups 
made. H a lanced tone 
xrm. unusually sensl 
I Ive. 


Pacent “1‘honovox 



Shipping weight 7 lbs. 
YOUR PRICE 


$4 


.85 


A-B-C Eliminators 


tdiig wgi. 18 lbs. 

YOUR SPECIAL PRICE 


GUARANTP^ED (6 MONTHS) “REXTRON" TUBES 


iusis" IF VllEv'pimvi!' niMBAXTEB 

low nrice<f^^ _ Ml b'- v.'* * ' ’’ ulih n»»j' other 

priced tube.s- 'Low Price" tubes are usually "seconds." 



Choice of 

2 lv; 

"•J7 

171A 


$1.00 each 


Choice of 
2(I1A-11 l*A 
LN)0A.1!K)UX 
lODUV-l'JO 


$1.00 each 


Choice of 
"L'4 
"45 
280 


^ WHOLESALE HOUSE AND CAN- 
FOR LESS THAN $3 

-.It** is desired, please remit 20% 

remittance which must accompany all orders; bal- 
once on delivery. 

If the full cash amount accompanies the order 

chScir^lT**^?"*^*, Send money order—’ 

Check—U. S. stamps <an> denominations) 


Choice of 

210 

2.50 

281 


$1.00 each $2.95 each 




B-C Unit ^ 

Dlsnensos whh all batteries—no new tube? 

I ot (bone-dry) furtilshei 

nun«* ' U-C" unit fur- 

UNIT . . 

“B-C" UNIT, with 280 
Slilpplng wpiKht 13 Ihs. 


with 280 tube. J J 0,75 


Radio Trading Co. 
246 Fifth Avenue 
New York, N. Y. 


SUM '»Y ParctI post, be 

wilT'finS''* "® "'■der from this paRe; you 

wiH find spwial olTers from time to time in this 
magazine. Prompt shipments will be made. 























































































WE WILL NOT BE UNDERSOLD! 

NATIONALIY ADVERTISED G OODS - IN ORIGINAL CONTAINERS - FULLY G UARANTEED 

WE ARE HEtnnilARTERS FDR REPLACEMENT PARTS FOR All STAjlDARD_^ 


Thordarson 171 AC Power 

Transformer 

For 5*226, 2-227. 2*171 A. 
1-280, The secondary 
windings are all center- 
tapped. lltsh voltage 
wlndinB gives amide voH- 
aBo for any push-pull 
audio circuit, and suf¬ 
ficient volt use for all 
, Intermediate “B** re¬ 
quirements. Ihiusually 
well drslsned and can- 

itructed. Furnished wUh lonj CO 75 
- ■ leads. For 110 voH. ^ 

In lots of G. $15.00. 



flexible 


Sprague 



245 Condenser 
Block 

For an>* 245 type set 
power pack. Contains all 
necessary sections to 
adopt it for that 
Rated as hlflb 
volts! Ideal for replace¬ 
ment purpo 6 es;^r for 
new . P®***- 52-35 


Thordar»on 245 AC Power 
Transformer 

For all sets uslnB 2‘/a 
volt tubes—224. 227, 

245 types. For 6-224 
{or 227)» 2-245. 1*280. 
or any other ccinoln- 

atlon.i. High voltaRo 

secondary funiisiies 
660 volts (330 volts 
.lorosi each section 

center lapl. All fila¬ 
ment secondaries urc 
^ property center lappea. 

for 110 volt JO ® $ 3.45 

Lots of 6 . $19.28 •v' 



Radax Short Wave Set 


Thordarson 25 

Transformer 


9 


For all super-power auditor¬ 
ium amplifiers, transmitters, 
receiver power packs, etc. 
For 5-224 <or any combina¬ 
tion of 224-227 tubes), 2-250, 
2-281 (FULL WAVE) tubes. 
1300 VOLT SECONDARY! 
All windings center tapped! 
For 110 volt, 60 cycle A. C. 

Lots of S5-45 

6 . $29.75 



packs! 

Lots of 6 


$17.00 


For 171 Sets - $1*95 


•UOl'ND THE WOULD RECEPTION”. 

Housed in h?'i "" rlU/prt- 

sinqle, calibrated J"?. 

elalon plug-in colls (furnlnhed) cover¬ 
ing 10 to 220 meters! Fully 
and wired. Ucqulrca ‘-222 a 1 
GRID DETECTOR, I-20IA (1st A. F.) 
and 1-112 A (2nd A. F.) 
lleg, $ 66 . 00 . 


Original Replacement 
Condenser Blocks 

For Majestic 
Super • B‘ 

Ellm. $2.95 

For Majestic 
Master “B” 

Elim. 3.85 

For Majestic 

_ 171 Scu 5.88 

For Majestic 245 Sets 
For A-K NO. 37 Sets 
(contains 2 chokes) —— 

For Freed Elscman Sets -- 

All of the above guaranteed ^NE 

XnVmX7e elFmin“ato«. or poXer 

? AC K-SHI p u s YOUR DEFECTIVE 
BLOCK, f®r PccPec replacement thereof. 


Filament Transformer 



TOT.\t. 16 amps! Two 
windings, both 
tapped —one f®r 2-245, 
and other foi any com 
blnatlons of 6*224 or 
227 tubes. For 110 voU 
eo^cjci. $ 3.75 

Lots of 6 - $21.50 



6.45 

4.95 


R.C.A. AC Power 

Transformers 

No. 8335. For Radiolas 
33. 18. 17. 51. -For ^-226. 
1-227. 2-17IA, 1-280. 

Properly center tapped. 
600 Volt $3.25 

NO. 8472., For Rxllo'^ 
AA Afi 47. For 3-224. 

t! 245 . ' 1*280. 660 volt 

teeondary—all $4.85 

eenter tapped 
No. 8333. Condenser Block 

choke, used in 18, I7t SI $1.50 
No. 8289. Filter Block. $5.85 

Total 14 mfds. -- 

N 0 T EComplete line of RCA re- 



N O T fc;—uompieie "no 
placement parts in stock. 


;g ^O R OUR FREE^A^O^JTHE OFFICIAL ORqAN OFjTTE RAP IO^PE 


Peerless 16" HO Volt D.C. 
Dynamic Chassis 

The Most powerful and 
most perfectly repro¬ 
ducing speaker made— 
Used in theatres, halls, 
homes, etc. For 250- 
245 or 171 Rower 
Parks. Contains pusn. 
pull output 
former which perfccUy 
matches Speaker to any 

receiver. Also other '*2.500 

one Is 800 ohms, and the o\ticT^ ^ ^ 

0 ^ aUaci: to any power pack pr®- 
tiSiSi 90-120 volt, O.C.. ,uol. U.. 
Wrtisler , '’'tei, see OC 



Reg. $ 100.00 


Build A Peerless 4 Screen Grid Tuner 

O.tall.d 

lied *^ll* . |*^Y shielded, AS 

Alll-: IKS t SKS EITIIEII A 

A HE TllE Tl 1 • ix|,wrKOTt)ll. Dll A 

•►07 EIN E.\L POW M^l ' Coti' 

5,4 SCKEKN onto J 

denser sections ^ . _j easily acces- 

cfjulpped with vCF YOUH 

slble compensatw^. WITH 

PllESENT TUN^H ^\f,T^ 6 VED AC 
THIS 1931 H LLV ,.227. 

TI NEII. Vses J;224. ®'^, ^ 

COiirLlTTK wr-TS Vi. * 

^ puiicnASKu ^ ^ ^ Atf 

from the he^JI 1 

rElVLU OE TUE%^ “"W* ^ ^ 

I NITF.D llKl'ltO- 

diceu coup. 




Webster 250 Push-Pull Power Amplifier 

^ ^ and ABC Power Supply 

^ Conuln. sudi. 

third atage UeiiiK o 210 



third ‘'"'tubes' ■ lor 

" ‘■“Tn. * p7e"“; 

any ph®”®- P’*, “x yoits 'B ’ 

addlllon.il.> 

Reg. $100.00 


' $29.80 


Radai 


Super 245 
Power Pack 


ABC 



An Ideal powfr supply 

unit. l®r converting bat- 

tery receivers for AC 

lubes, or as replacement 
with any AC act us iib 
01 ^ volt tubes, ell her 
224*s or 2*27's. wllh a 
pair of 245*s In 

voiu ‘‘B" current— choice of 12 

n/: volts. 4 amps. V/i 

ryrle A. C- 


Fhord. R-I7I 
Compact 

$4.85 

fhord. R-210 
Compact 

$6.95 

fhord. R-245 
Compact 

$11.90 

(All Contain 
2 Choked) 


What Every Battery Set Owner Ha.^^Been s^'Je'suW 

Five minutes after you hate oi>- 
luive llic .LUt AL O huti-ry set. 



Kolster K-6 Speaker 

So realistic In 
reprodurllou It al¬ 
most rivals a good 
dynamic. even 
though U Is ac¬ 
tually a magnetic 
speaker! Will op¬ 
erate perfect¬ 
ly with any re¬ 
ceiver, using 171- 
245 or even 2-50 
tubes.. Never 
blasts—nor distorts! 12 ‘/, InHies high. 
Very aitviirtlve cabinet. S4>90 

Reg. $35.00 ^ 

Loftin-White Direct 
Coupled 2 Stage 
Am pliher and ABC 
Power Supply 

Auditorium 
volume! Per- 
feet reproiluc- 
llon! Self- 
con t a i n e d 
ABC power 
supply — also 


if'ST tvcr-i' uoi.'YVf • vr». •• * --» ......I nnr thp tubcs in thosc sockets, in 

your community, long "*aitiiw thl* IdAKING OPPORTUNITY EVER OF- 

»od in .» »A«6"£ATEp money ^ p COMPI.MKI.Y AS- 

FERED OUR CUSTOMERS! For 110 “ j ^ ,„be, le.crvcd MpreUlly 

SK.M 1 II.K 1 >. *^''“"S.«firFS lEuflHKD J Y-ll, 2 2 l 5 . 1 - 280 . 
for 11.1. imrpo,.! ICUfcS <„be,) 

— .T, “n C "A” Supply, but WITH 

,2 a^r’'27'vo"G?‘AC KILa'mJ-^*!^^ »On A. C- TUNKRi. .. . 

• R - voltages, for tuner. ^17 05 


oHn 


- - 9U|IPIJ — 4tlBy 

furnishes ABC current for 2f>j 
volt tubes used in any tuner, 
to which it U couPU'd. Very 
eaaliy connected. Requires l- 
224. 1-245, 1-280. 

Reg. $3.5.00 $15.35 

AC Synchronized 
Phono* Motor 

Revolve* ex¬ 
actly 78 turns 
per minute, des¬ 
pite any volt.Tge 
fluctuations. Only M/i l®®bes 
thick—most eomp.TCt made! 
For 110 volt.s. 60 cycles A. C 
With turntable 
Reg $3.").00 


ORDER FROM THIS PAGE 


AMALGAMATED PURCHASERS, INC. 


_ , T Careen Grid AC Receiver 

Build A Peerless 9 1 uoe complete parla-semi assembled. .\ll holes In metal chas- 

kKFpr ON-*' Vl SS PrLL 213 AMPLIFIER! PHONO- 
SuTpTi * \Vr VrilMBNT! KHX’ErTACl.K FOR SHOUT- 

srPKRIlKTLKOHYNK 

v^iTvni.’ REtIVLATOR! TOT.\LL$ SHIELDEDI IM- 
^t'OWKU r^CK! TONK rONTROL! Requires 
*?h 4 2 . 22 r 2-245. 1*280 and CL.VUOSTAT VOLT.VGb 

UKr.tTATOU Detailed blue-print furnished! 

Complete W of pauts, as a EfA 

prRCH tsKD FROM THE RE- 
?Km!u oV THK I NITKI. RE- 
PRODVCER CORP. less speaker 

(Speaker $6.95 extra) 

FULLY GyARANTEED*_ 

___a-i nn WF ACCEPT CHECKS. MONEY OR- 

S|Rt"“ASS *S^--s",NTLL^fNjSfJ aT?% VnClSpE rBSTAGE ^A GLOW A NCE- 

POSH Omittance with order. 



h2-r liberty STMET 

NEW YORK CITY 




































































eve-vT-sf / 

lM<®tf,les • 


You Never Saw 
SUCH VALUES! 

On every page of this remarkable Book of 
Bargains you will find items of interest— 
over 500 illustrations of the latest features 
in Radio receivers and equipment—sets, 
accessories, parts and kits. 

Newest Improvements 

All the 1931 marvels of Radioland—1931 
Screen Grid, Tone Control, A.C. Humless All- 
Electric Sets, Mantle Sets, Public Address, 
Phono-Combinations, Dynamic Speakers, 
Beautiful Consoles — as well as battery 
operated sets. Also the brand new Slot 
Machine Radio—a big money-maker for res¬ 
taurants, hotels, stores and public places. 

A Slaughter of Prices 

Old price standards are slashed to smither¬ 
eens in our new quotations. The finest 
merchandise that skill can device at lowest 
wholesale prices. We save you big money 
on any radio need. 


At no time since the science of RADIO 
startled the world have you been able 
to secure such astounding values as 
the new Allied catalog brings you. 

If you contemplate buying either a complete 
set or any single article of radio equipment, it 
will mean money in your pocket to have this 1931 
book of wonderful radio values before you. 

Our Buying Power 

alone brings you these amazing values. With resources 
of over three million dollars, we maintain an enviable 
position in the buying market. You reap the benefit. 


Catalog is 
FREE 

Every buyer of radio 
merchandise should 
have this catalog, with 
its myriad of money- 
saving features. 
Send for it today. 


AUIED^RADIO 

CORPORA.TI O N 


711 W. Lake St. Dept. R-2 Chicago 


i 









































$1800 to $5000 a Year 

nmndrastiiii; stations nceJ men con- 
liiiiiiilly for jobs that twiy $1,800 tn $5,000 
a .venr tu Radio cn;:iii0tT!<, operators and 
etatinn managers. .Mnny nii'ti \rlio cum* 
Tdeinl tiiy i-oiirse arc iioav enrniiif; big 
money in this field. I will train >Oii to 
do an well or even betlci. 


World-Wide Travel and 
Good Pay Plus Expenses 

RliiopinC rompatiles me hnndreila of 
r>p(<raTni.H atm give tliem wnrnl-wlne travel 
vitli jiractically all cxIs-mihcs paid ii I a 
pi.od salary bcsidi-s. In this laseinating 
tielcl. l4Hi. my graduates are tnaking guuil. 
M> KiiipUiMDent rti'iiarttiiciit ten ius 
many rtsiiiests e^ery veiir f«»r “Sea-<>j<?r- 
ators’*. Will 1 tn'oti have the pleasure of 
rccommciidiug luulf 


$75 to $200 a Week 

Talking Movies xronldn’t he ... 

witlioiit Radio. The jg'imi nipii einptu.ved 
in iiiakiiiK and simxrtiig talking uictines 
must kimw the Radio 1 ineluue in my 
Course. .Salaries range as high as $73 to 
9:100 u week. 


J, E. Smith 


President 


fll TrainYbu Inexpensively 
at Home in\bur Spatelime 

Send for my free, 64-page book, “Rich 
Rewards in Radio“. Get the facts on the 
big-nioney opportunities this growing in¬ 
dustry offers trained men. Find out how 
quickly you can learn at home in yorur 
spai*e time to earn real money in Radio. 
My amazingly simple 50-50 home-study 
training is the secret! It is the only training that 
enables you to become a Certified RADIO-TRICIAN. 

Many Earn $50 to $100 a Week 

Many of my fTinduntes are now niakinfr Sr»0 to Si00 a week 
in responsible Radio jobs. After completing my training you. 
loo. should earn as good or even better pay—for the opportuni- 
jties in Radio are growing greater every year. I train you for 
bll branches of Radio- manufacturing, selling, servicing sets, a 
Sparc time or full time business for yourself, operating on board 
ship or in a broadcasting station and many other lines, includ¬ 
ing Television anti Talking Movies, My course is easy to under¬ 
stand, even for those whose education ended in the grammar 
grades. And no wonder ! it is the result of sixteen years’ expe¬ 
rience in training men and young men at humc in their spare 
time tu become Radio experts. 

Many Earn $200 to $1,000 
in Spare Time While Learning 

You st.Ty right at home, hold your present job. and learn in 
y'our spare time, 1 tench you to begin making extra money on 
the side shortly after you enroll. My 50-50 practical methud 
makes this possible. I give you eight big laboratory outbts and 
show you how to build and service practically every type of 
receiving set niadc. Many of niy students earn $10, $20, $.30 a 
week t./7m while learning. Why not you? You ilon’t risk a 
penny when you enroll with me. I back my course with a signed 
agreement to refund every cent of your money if, after com¬ 
pletion. you are not satisfied with the Lesson and Instruction 
Service 1 give you. 

Send for My Free Book 

See for yourself exactly what Radio ofTers you .^nd what I ofTer 
you in Rarlio training. Send for my valuable free book. It has 
put hundreds of fellows on the road to big pay in Radio. Mail 
the coupon for your free copy NOW! J. E. Smith, President, 
Dept, O N Y National Radio Institute, Washington, D. C, 


Television 

Teleiision i.s a coming fuld of .'inia/tng 
opiioriunities. Til . t : tm rcaily for It 
Dow .vou can got In on the ground 
floor when it is put into piaetical nuc. 


Aircraft -Radio 

Aircraft Radio is coining to the front 
fast, AiriM>ris and airi<laiies are living 
^tadio l-a|iii|«pt4l. Cot one uf those tlirill- 
ii.g. fasouudnig .iidis—I IirungU N. R. 1. 
1 Will show .vou the way to do it. 


$50 to $100 a Week 

There is nothing like being the ‘’Iio.'js’* 
in a iirotiiable full time or smire tliito 
Inisines-s of your own. A large ntiniber 
of my men are now making from $.30 to 
$100 a week selling and servicing Radio 
sets in their iieighliorliiii»ds. .Many stnrtetl 
their hiisiiies.s nliile taking my coiirso 
and eanuHl $500 to $1,000 even before 
gr.iduatiug. 


IfourGioice 
Advanced (burses 
if you Enroll Now 


My training not only gives you a 
thorough knowledge of Radio—all j-ou 
need to get and bold a good job — but. 
in addition, you may take any one of 
my new advanced courses, without extra 
charge. They are Television. Aircraft 
Radio, Broadcasting, Commercial and 
Ship Radio Stations, Sound Pictures and 
Public Address Systems, and Advaiicf*d 
Radio Servicing and Merchandising. 
You won't be a *‘one job" man when you 
finish my training. You'll know bow to 
hantlle a job 5n any one of Radio's 20 
dilTercnt branches of opportunity. Send 
for my free book now. 


f pf ^ 64 PAGE 
^ BOOK y"FACTS 
ancC PHOTOS 


S800 In Sparc Time 
•'Mom.y oonW not p;iy for wh.it I 
out of your roursi.. 1 ilf.) not 
know HinK'tv think'IUt<li<> 
nfiorc i onroitcu ji;>vc ni»uu 

SMiNi in my timf. althuuv!! 

my work kcepK mo oway from 
bpine from G:0<lB.ni. to 7:IM p.m. 
Every wofJ I c'cr fcatl at>out 

B iur rvurM- I li;ive found true." 
ittwB 1. L<-iby, Jr., I'uploa, 1‘a, 


MAIL COUPON NOW 


Salary Three Times Larger 
“llpfnrc I o., 01 ; deled your coumo 
1 went In work I'ur a Ibidio dealer. 
N' w' I itm AitHistunt Service Man* 
UK'er of the Sparkjj •Within.rUin 
Oonuiany. My iiahiry is three 
limrHwIiut it wan hi'fure takimr 
your c<,ur»e. 1 fiiuld not have 

r blained thi« position \v.'ithout It. 

owe nty nuCcCiXi toN.R.I. tTain- 
intf.-’ H. A. Wilmoth. Sj.arkx- 
WltbiUKlon i^., Jai'k^tiO, Mick 


J. E. SMITTI. President. Dept. O N Y 
National Radio Institute. 

Washington. O. C. 

Dear Mr. Smith: Semi me your free book “Rich Rownrds in 
Radio", giving full information on the big-money oiuiortunities in 
Radio and your famous 50-50 method of training men in spare time 
to become Certified Radio-Triciana. 1 understand this places me 
under no obligation and that no salesman will call. 

Name ... 

Address . 

Cit ■ . . ^ ^ 

Present Occupation 


A. 



















